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(54) PYRROLIDINE DERIVATIVES HAVING PHOSPHOLIPASE A2 INHIBITORY ACTIVITY 

(57) A compound represented by the formula (I): 




y ^.x 1 -x 2 -x 3 - 

T S 'v^H CO 

Y 2 Y 

B 



wherein, for example, R 1 is optionally substituted aralkyl, Z is nitrogen atom which optionally substituted with alkyl, X 1 
is -CH2NHCO-, X 2 is phenylene, X 3 is a bond, Y 2 is optionally substituted aryl, B is oxygen atom, its pharmaceutically 
acceptable salt, or hydrate thereof and a pharmaceutical composition which contains them as an active ingredient. 
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Description 
Technical Field 

[0001] The present invention relates to novel pyrrolidine derivatives having activity of inhfoiting cytosolic phospholi- 
pase Ag, and the pharmaceutical composition for inhibiting the cytosolic phospholipase Ag which contains a novel pyr- 
rolidine derivative as an active ingredient 

Background Art 

[0002] Phospholipase A2 (PLA2) is a protein capable of specifically hydrolyzing the ester bond at the sn-2-position of 
phospholipids, and includes cytosolic PLAg (cPLAg) and secretory type PLAg (sPLAg) which are clearly distinguishable 
from each other. It is known that CPLA2 can selectively hydrolyze phospholipids which is esterif ied with arachidonic acid 
the 2-position. Accordingly, the prevention of CPLA2 activity would inhibit the release of arachidonic acid from phosphol- 
ipids. Arachidonic acid is a precursor of prostaglandins and leulotrienes which are endobiotic substances known to be 
participating in the onset of inflammation. These inflammation inducers are produced through a series of processes, so 
called, "arachidonate cascade". Therefore it is assumed that the inhibition of the release of arachidonic acid would sup- 
press the production of various substances involved in inflammation and is useful for the prevention or treatment of 
inflammatory diseases. Examples of such diseases include rheumatoid arthritis, asthma, inflammatory bowel diseases, 
injury due to ischemic reperfusion, allergic rhinitis, psoriasis, and the like. The compounds having thiazolidinedion and 
pyrrolidine rings are disclosed in W097/41 120, W097/41 121, EP-780389-A1, JP 7-138258 (A1), and EP-528734-A1. 
However, there is no description about the cytosolic phospholipase A 2 inhibitory activity therein. WO97/051 35 discloses 
the cytosolic phospholipase A2 inhibitor but not compounds of the present invention. 

Disclosure of Invention 

[0003] The present inventors have intensively studied for developing specific cPLA> inhbitors and found that certain 
kinds of novel pyrrolidine derivatives possess potent CPLA2 inhibitory activity. Thus, the present invention provides I) a 
compound of the formula (I): 



wherein R 1 is hydrogen atom, lower alkyl, optionally substituted aryl, aryl fused with a non-aromatic hydrocarbon ring 
or a non-aromatic heterocyclic ring, optionally substituted aralkyi, optionally substituted aryicarbonyl, or optionally sub- 
stituted heteroaryl; Z is -S-. -SO-, -0-, -OCHg-. -CONH-, CONHCH 2 -. -N(R 16 )- (wherein R 16 is hydrogen atom, alkyl, or 
aralkyi), or a bond ; X 1 is -(CHgJq-CO- (wherein q is an integer of 0 to 3), -(CH2)r-CO-N(R 17 )- (wherein R 17 is hydrogen 
atom or lower alkyl, and r is an integer of 0 to 3), -CHgNSCV, -(CH^s-NfR^J-CO- (wherein R 18 is hydrogen atom or 
lower alkyl. s is an integer of 0 to 3) -CHgNHCOCHgO-. -CH 2 N(R 1 ^COCH-CH- (wherein R 19 is hydrogen atom or lower 
alkyl), -CH 2 NHCS-, -CH 2 0-, -OCH 2 -, -CH 2 OCH 2 -, -CH-rNfR^-CH;,- (wherein R 20 is hydrogen atom, lower alkyl, or 
acyl), alkylene, alkenylene, or a bond; X 2 is optionally substituted arylene, optionally substituted heteroaryiene. hetero- 
cydediyl, -C-C-, or a bond; X 3 is alkylene, alkenylene, or a bond; A, B, and E are each independently oxygen atom or 
sum* atom; D is hydrogen atom or hydroxy lower alkyt; Y 1 is -{CH^mCO-, -(CH^mCONH-, -(CH^mCSNH-, - 
(ChymSOr , -(CH^mCOO-, - (CH^nNHCO-, -(CH^nNHSCV, or a bond; m is an integer of 0 to 3; n is an integer of 1 
to 3; Y 2 is a substituert represented by the formula: 




(D 
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10 



15 



20 



25 



wherein R 2 and R are both hydrogen atoms or one is optionally substituted aryJ, optionally substituted heteroaryl or 
optionally substituted cycloalkyl, and the other is hydrogen atom or lower alkyl; R 4 , R 5 , G ring, J ring, and L ring are 
each independently optionally substituted aryf, optionally substituted heteroaryl, optionally substituted cycloalkyl or 
cycioalkenyl; a broken line (-) represents the presence or absence of a bond; and p is an integer of 0 to 2; 
a broken line (-) represents the presence or absence of a bond; a wavy line (~) represents cis or trans configuration 
of D to E ; provided that X 1 is alkylene and X 2 and X 3 are both bonds when the carbon atom adjacent to D and the car- 
bon atom consisting the ring are linked by a single bond, and Y 1 is not a bond when X 1 is -CH 2 0-, its pharmaceutical 
acceptable salt, or hydrate thereof. 2 M y 

[0004] Mentioned in more detail, the invention relates to II) a compound represented by formula (II): 




B 



CD 



30 



35 



wherein R 1 , 2, X 1 , X 2 , X 3 , Y 1 , Y 2 , and B are as defined above, a wavy line represents cis or trans configuration of hydro- 
gen atom to sulfur atom, provided that Y 1 is not a bond when X 1 is -CH 2 0-, its pharmaceutical^ acceptable salt or 
hydrate thereof. ~ 
[0005] III) A compound represented by the formula (III): 



40 



45 



x 1 -x 2 -x 3 



X 

Y 2 




wherein R 1 , Z. X 1 , X 2 , X 3 , Y 2 , B. and a wavy line are as defined above, its pharmaceutical^ acceptable salt or hydrate 
thereof. 

[0006] IV) A compound represented by the formula (IV): 



50 



55 



3 
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r 1 -zh^T ^ 

V-N^O s NH (iv) 

i Y 

B 

wherein R 1 , Z, X 1 , X 2 X 3 , Y 2 , B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt, or hydrate 
thereof. 

[0007] V) A compound represented by the formula (V): 

15 



10 



20 



25 




wherein R 1 , Z, R 18 , X 3 , Y 2 , B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt, or hydrate 
30 thereof. 

[0008] VI) A compound represented by the formula (VI): 



35 



'"KJ A" 




40 B 

wherein R 1 , Z. R 18 , X 3 , Y 2 , B, and a wavy Gne are as defined above, its pharmaceutical^ acceptable salt, or hydrate 
thereof. 

[0009] VII) A compound represented by the formula (VII): 

45 



50 



55 




(VII) 

O^Y 2 



wherein R 1 , Z, R 19 , X 3 , Y 2 B. and a wavy fine are as defined above, its pharmaceutical^ acceptable salt, or hydrate 
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thereof. 

[0010] VIII) A compound represented by the formula (VIII): 




B 

SSS" ?^'™ a S aWaVy Ii?lt eaSde,ined ^ Pharmaceutical acceptable salt, or hydrate thereof. 
[0011J IX) A compound represented by the formula (IX): 



20 



B 

25 



£'f JH?? 8 "^1"! defined te Pharmaceutically acc*>table salt or hydrate thereof. 
[0012] X) A compound represented by the formula (X): 



35 



30 H 

CTV ft 



40 

H 



45 

H 



m^S" ™ Jl*' ^ 8nd 3 ""^ line are 88 defin8d above - te Pharmaceutically acceptable salt, or hydrate thereof 
50 Cf. ^"^^^to" 1 ^^ 

HyL^^^^ 

[0016J XIV) The compound of any one of 0 to XIII). wherein R 1 is optionally substituted arvl arvl fused vwth » ««„ 
[0017J XV) The compound of any one of 0 to XIV). wherein V* is a substituent represented by the formula: 
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wherein R 5 is optionally substituted aryl, its pharmaceutically acceptable salt, or hydrate thereof. 
[0018] XVI) A compound represented by the formula (P): 




wherein Z is -N(R 16 )-, Y 2 * is optionally substituted aryl, and R 1 B X 1 , X 2 , X s , Y 1 , A, B, a wavy line, and a broken line are 
as defined above, its pharmaceutically acceptable salt or hydrate thereof. 

[0019] XVII) A pharmaceutical composition which contains a compound of any one of I) to XVI) as an active ingredi- 
ent 

[0020] XVIII) A composition for inhibiting phospholipase Ag which contains a compound of any one of I) to XVI) as an 
active ingredient 

[0021 ] XIX) A composition for inhaling the production of arachidonic acid which contains a compound of any one of 
I) to XVI) as an active ingredient 

[0022] XX) A composition for inhibiting the production of prostaglandin E 2 which contains a compound of any one of 
I) to XVI) as an active ingredient 

[0023] XXI) A composition for inhibiting the production of leukotriene C 4 which contains a conrpound of any one of I) 
to XVI) as an active ingredient. 

[0024] All of the compounds of the present invention have superior phospholipase A 2 inhibitory activity and its accom- 
panied activity of inhibiting the production of the compounds which are produced in the arachidonate cascade such as 
prostaglandin E 2 and the like. Particularly, the following compounds are preferable. 

i) A compound represented by the formula (i): 



wherein R v is hydrogen atom, optionally substituted lower alkyl. optionally substituted aryl. or optionally substituted 
aralkyl; T is -S-, -SO, -O-, -NH-, -CONH-. -CONHCHj-. or a bond; X 4 is -CO, -CONH-. -CH 2 NHSO r , -CH 2 NHCO- 
. -CH 2 NHCS-. -CHgO-. -OCH2-. - CH 2 OCH 2 -, alkylene. alkenylene. or a bond; X 5 is optionally substituted arylene, 
optionally substituted indolediyl. or a bond; A'. B\ and E* are each independently oxygen atom or sulfur atom; D' is 
hydrogen atom or hydroxy lower alkyl; Y 3 is -(Chym'CO-, - (CH^m'CONH-, -{Chym'CSNH-, -fCH 2 )m'SO r , - 
(Chym'COO-. -(Chyn'NHCO-, - (CH 2 )n'NHS0 2 - l or a bond, m' is an integer of 0 to 3. n' is an integer of 1 to 3: Y 4 
is a substituent represented by the formula: 
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wherein R* and R 3 * are both hydrogen atoms or one is optionally substituted aryl, optionally substituted hetemarvi 
oroptior^lysutstitutedcydoaJkylarxttheother 

ZS£ FT?*, Tf* SUbStHuted ar * substituted heteroaryl, cj^5i3 

O^JLSrt^ ^ Si H r8preMntS 1,19 w *■"» * • «S is anlW 
0 to 2, a wavy line (~) as or trans configuration of D'toE', its pharmaceutically acceptable salt, or hydrate tS^c? 



jjTT* Wowing commands represented by the formula (IV), its pharmaceutical* acceptable salt, or hydrate 
SS'S^ W "S* 0f substituted aryl, R b is optiorXubSLt^d 52? 




or 




M & G ** ' rin9 ' L ** * and 3 W " n line as defined RH is a sutettuent w 




R 5 and G are as defined above, and R 1 is a substituent represented by the formula: 




X ^ R N is ^27!? Z and RL is 1 as X*; R* b ?bond or £ 



>com- 



-V 'a 'n ; ! 1 .' . • " • ^ " ■ R . « . R . R , R L . R N ). (R A R D R 1 RJ R K R M 1 m A R D dI bJ qK 

rd - r| . * • <*. r°. r'. r j . r l . r^: (r , a Aw rV rV(ra iSsft , a^'<S: 
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R E , R Q . RJ. R L . R"), (R* R e , R q , R j , R L . R"). (R* R E R H , R*. R k , R\ (R a , R E rH, rJ r k r N } {r a r e r h 
R J , R L , R 1 "), (R* r e , r h , r*. R L , RN). (R* r e , r». R 1 , R k . RM), (R* r e , r 1 , r", r k , r"), (ra, r e r 1 , r>, R l , RM), 
(R a , R e R 1 , R*. R L , RN), (RA R f RQ ( rJ rK ( r Mj (R A t R F r Q ( ^ r k R Nj (r a R F ^ R j rL| R M) (R a r f rG| 
R*, R L , RN) t (RA, R f R" rJ rK R M) ( (R a r f r h r j r k r N) # (r a r f r h rj r l rM) (R a r f r h ^ r l r n> 

(R A , R f Rl, RJ RK RM), (RA, R F R 1 , R J , R k , R n ), (R* R f rI, rJ rL rM), (R A r F R l ( R J R L R N )( {R B t R D R Q 
R K , RM), (R b R d , RQ rJ, rk R N) ( (R B ( r d r g # R L R M) (R b rD rG rJ rL rNj (rB( rD rH rJ r k r m )| 

(R B t R D . R H . R J . R K . R"). (R b . R d . R h . R 1 . R L . R^, (R b . R°. R h , R j , R l , R n ), (R b R d , R 1 , R j , R k , rMj, (R b r d R i f 
R 1 , R K , R\ (R B , R D , R 1 , R 1 , R L , R^, (R b R d , R i, rJ R l r n j § (R B | r e r Q ( R J r k rM) (R b r e r q r j r k rN)( 

(R B R E R Q , R J , R L , R"), (R B R E R Q , RJ RS RN), (RB, RE R H ( rJ R K rM)( (R B f R E rH ( rJ rK rN) ( {rB> rE> 

R H , R J , RK RM). (R b R E , R", RJ, R l , RN). (R b , R E , R», RJ R« p RM), (R b re R i ( rj r k r n )( {rB| r e r i r j R L ( 
R\ (R 8 . R E R 1 . R 3 . R l . R n ). (R b R f . R g . R°. R k . R\ (R b R f , R q , R>, r k , r n ), (R b r f , r q , r j p r 1 -, rM), (R b r f 
R q , RJ, R L , R N ), (R B R F , R H . fH, R k , R m ), (R b R f R h , rJ R k rN), (R b r f r H ( r j > r l rM)> (R B ( r f r h rJ^ R L f 
R N ), (R B R F . R 1 . R J , R K . RM). (R b R f R 1 . R j . R k . R^, (R b , R f R 1 , r». R l , R"), (R b R f r', R> rK rN), (R C t r d 

R Q . RJ, R K , RM), (R C , R D , R Q ( R', RK RN), { rC rD rQ rJ^ R L rMj {p p rD rG ( rJ ( R L rN) (R C t rD rH rJ 

R K . R M ), (R c , R D , R H , R j , R k . R n ), (RP, R d , R h , R j , R l , R"), (R c , R d , r", R 1 , R l . R n ), (R c , R d , R 1 , R 1 , R k , RW), 
(R c , R d , R 1 , R\ R k , R N ) ( (R c , R d , R 1 , R 1 . R l , RM), (RC, rd r \ rJ rL i rN } (R C rE RQ a Rj f R K rM)| (R c r e RQ t 

R 1 , R K , R\ (R c , R e , R 3 , R*. R l , RM), (R c , R e ( Rp t RJ, Ff, rf^, (R c , R E R H , R J , R K , R^), (R c p R E , R«, R>, R« 
R N ), (R°. R E R H . R*. R L . R^. (R c . R E , R H . R*. R L . R N ), (R°. R E R 1 , R*. R K , R M ), (R°, R E R 1 . R^, R« RN), (R C 
R E . R 1 . R J , R L . R^, (R c . R E R 1 , R 1 . R L , R n ), (R c ( R f R 3 , R», rK rM), (R c r f rQ ( rJ r k r n } (r c r f r q ^ 

RS RM), (R C , R F R Q , R*. R L , R% (R C . R F RH, RJ RK R M )i (R C ( R F R H rJ ( rK R N )f (R C R F R H ^ R U R M )| (R C f 
R F R H , R 1 , R L , RN), <R c , R f R 1 , R j ( R k ( RM), (R<> ( R f R>, rJ, rK RN), (RC, RF Rl, RJ RL RM), and (R c , R F R», R i t 
RSR^. 

[0025] The term "halogen" herein used means f luoro, chloro, bromo, and iodo. 

[0026] The term lower alkyT herein used means -C 6 straight or branched chain alkyl. Examples of the lower alkyl 
are methyl, ethyl, n-propyt, iso propyl, n-butyl, iso butyl, sec-butyl, tert-butyl, and the like. 

[0027] Methyl, ethyl, n-propyl, and isopropyl are preferred as the lower alkyl for R 1 , R 2 , R 3 , R 17 , R 18 , R 19 , and R 20 . 
Particularly, methyl is preferred. 

[0028] The term "alkyl" for R 16 herein used means the above mentioned "lower alkyl" and "C3-C8 cycloalkyt lower 
alkyl". Examples of the alkyl are methyl, ethyl, iso propyl, iso butyl, iso pentyi, cyclcpropylmethyt. and cyclobutylmethyl. 
Iso-propyi , iso butyl, iso pentyi, and cycloalkyt methyl are preferred. 

[0029] The term "cycloalkyl" herein used means C3-C7 cycloalkyt. Examples of the cycloalkyl are cydopropyl, 
cyclobutyl, cydopentyl. cyclohexyl, and cycloheptyl. Cyclopentyl, cyclohexyl, and cycloheptyl are preferred. Particularly, 
cyclopentyl and cyclohexyl are preferred. 

[0030] Trie term "cycloalkenyl" herein used means C3-C7 cycloalkenyl having one or more unsaturated bond(s) in the 
ring. Examples of the cycloalkenyl are cyclopropenyl, cyclopentadienyl, cydohexenyl, and the Dke. Cyclohexenyl is pre- 
ferred. 

[0031 ] The term "a non-aromatic heterocyclic ring" herein used means a 5 to 7 member ed non-aromatic ring which 
contains one or more hetero atoms selected from the groip consisting of nitrogen, oxygen and sulfur atoms in the ring 
or a fused ring comprising of two or more of such rings. Examples of the non-aromatic heterocyclic ring are pyrrolidine, 
piperidine, piperazine. octahydroquinoline, tetrahydrofuran, tetrahydropyrane, and the like. 

[0032] "me term "aryl" herein used means a monocyclic or fused aromatic hydrocarbon ring or a group containing 
continuously bonded two or more of the monocyclic aromatic hydrocarbon rings. Exarrples of the aryl are phenyl, 1- 
naphthyl, 2-naphthyl, biphenylyl, indenyl, 2-p-terphenyl, 2-m-terphenyl, 2-o-terphenyl, anthryl, phenathryl, and the like. 
Phenyl, 1-naphthyt, 2-naphthyl, anthryl, phenanthryl, 2-biphenyiyl, 3-biphenylyl, 4-biphenylyl, 2-p-terphenyl, 2-m-ter- 
phenyl, 2-o-terphenyl are preferred. 

[0033] The term "aryl fused with a non-aromatic hydrocarbon ring" herein used means phenyl, 1-naphthyl, and 2- 
naphthyi which are fused with the above mentioned "cycloalkyl". Examples of it are indanyl, 1 ,2,3,4-tetrahydronaphthyl, 
acenaphtyl, and the like. Indanyl and 1 ,2,3,4-tetrahydronaphthyl are preferred. 

[0034] The term "aryl fused with a non-aromatic heterocyclic ring" herein used means phenyl, 1-naphthyl, and 2- 
naphthyl which are fused with the above mentioned "a non-aromatic heterocyclic ring". Examples of it are indolyl, iso- 
indolyl, 2,3,6 ( 7-tetrohydro-1H,5H-pyrido[3,2,1-ij]quinolyl. isochromanyl, chromanyl, and the file. 2.3,6.7-tetrohydro- 
1 H,5H-pyrido[3,2,1 -ij]quinolyl is preferred. 

[0035] The term "aralkyl" herein used means the above mentioned "lower alkyl" substituted with the above mentioned 
"aryl". Examples of the aralkyl are benzyl, phenethyl, phenylpropyl, benzhydryl, naphthylmethyl, naphthylethyl, and the 
like. Benzyl, benzhydryl, phenethyl, and naphthylmethyl are preferred. Particularly, benzyl and benzhydryl are pre- 
ferred. 

[0036] The term "alkylene" herein used means a group derived from (VC5 alkyl. Examples of the alkylene are meth- 
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ylene, ethylene, trimethylene, tetramelhylene, andpentamethylene. 

[0037] The term "alkenylene" herein used means a group derived from C2-C4 aikenyl. Examples of the alkenylene are 
vinylene, propenylene, and butenylene. 

[0038] The term "arylene" herein used means a group derived from the above mentioned "aryl". Examples of the 
arytene are phenylene. naphthylene, and the like. Mentioned in more detail, it is exemplified by 1 ,2-phenylene. 1 ,3-phe- 
nylene, 1 ,4-phenylene, and the like. 

[0039] The term "heteroarylene" herein used means a group derived from the "heteroaryl" mentioned below. Exam- 
ples of the heteroarylene are thiophendiyi. furandiyl, and the like. Mentioned in more detail, it is exemplified by 2,5-thi- 
ophendiyl, 2,5-furandiyl, and the like. 

[0040] The term "heterocyclediyT herein used means a group derived from the above mentioned "a non-aromatic het- 
erocyclic ring". Examples of the heterocyclediyl are pyrrolidinediyl, piperkfnediyl, piperazinediyt. and the like. Men- 
tioned in more detail, it is exemplified by t ,4-piperidinediyl and the like. 

[0041] The term "hydroxy lower alkyf herein used means the above mentioned "lower alkyl" substituted with hydroxy. 
Examples of the hydroxy lower alkyl are hydroxymethyl, hydroxyethyl, and the like 

[0042] The term "heteroaryl" herein used means a 5 to 6 membered aromatic mono heterocyclic group which contains 
one or more hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur atoms in the ring or the 
heterocyclic group fused with phenyl. Examples of the heteroaryl are pyrrole, pyrrdyt. pyridyl, thienyl, furyl. benzofuryl, 
benzothienyl, indolyl, and the like. Pyridyl, thienyl, furyl, benzo[b]thienyl, benzo[b]furanyl, and indolyl are prefened 
[0043] The term "lower alkyloxy" herein used means alkyloxy of which alkyl part is the above mentioned lower alkyl". 
Examples of the alkyloxy are methyioxy, ethyloxy, n-propyloxy, iso propyloxy, n-butylcoy, iso butyloxy, sec-butyloxy, t- 
butyloxy, and the like. Methyioxy, ethyloxy, and n-propyloxy are preferred. 

[0044] The term "optionally substituted aryl" herein used for R 1 means the above mentioned "aryl" which may be sub- 
stituted with one or more substituents selected from the group consisting of phenyl C2-C4 aikenyl (e.g., phenylethenyt), 
lower alkyl (e.g., methyl, ethyl, iso propyl, iso butyl, and t-butyl). cycloalkyl (e.g., cyclopentanyl and cyclohexenyO, halo- 
gen (e.g, fluoro. chloro, bromo, and iodo). lower alkyloxy (e.g, methyioxy and ethyloxy), trihab lower alkyl (e.g .. trif luor- 
omethyl and trichloromethyl), nitro, phenyl, naphthyl (e.g., 1-naphthyl and 2-naphthyl), phenanthryl (e.g., 9- 
phenanthryl), benzo-1 ,3-dioxoianyl (e.g., 4-benzo-f ,3,-dioxolanyl and 5-benzo-1,3-dioxolanyl), heteroaryl (e.g., 3-pyri- 
dyl, 3-thienyl, and 2-benzothienyf), aralkyl (e.g., benzyl and phenethyf), aryloxy (e.g., phenyloxy), hydroxy, amino, 
mono- or di-substituted amino (e.g., dimethylamino, diethylamino, phenyianino, N-methyl-N-phenylamino, and N- 
methyl-N-benzylamino), piperazinyl which may be substituted with the above mentioned lower alkyl (e.g., 4-methyl- 
piperazinyl), and the like. Examples of optionally substituted aryl for R 1 are phenyl, 2-biphenylyl, 3-biphenylyl, 4-biphe- 
nylyl, 1-naphthyl, 2-naphthyl, 2-p-terphenyl, 2-m-terphenyl, 2-o-terphenyl, 2-isopropylphenyl, 2-t-butylphenyl, 2- 
isotxitylphenyt. 2-cydopentylphenyl, 2-bromophenyl, 3-bromophenyl, 2-iodophenyl. 2-(4-benzo-1,3-dioxolanyl)phenyl, 
2-(5-benzo-1 ,3-dioxolanyl)phenyl. 2-phenaxyphenyl, 2-benzylphenyl, 2-(3-pyridyf)phenyl, 3-dimethylaminophenyl, 3- 
diethylaminophenyl, 3-phenylaminophenyl, 3-(N-methyl-N-phenylamino)phenyl, 2-(1-naphthyl)phenyl, 2-(2-naph- 
thyljphenyl, 3-{1-naphthyl)phenyl, 3-(2-naphthyl)phenyl, 4-(ethenylphenyl)phenyl. 2-bromo-6-isopropylphenyl, 2-isopro- 
pyl-6-phenyl-phenyl, 2-isopropyl-6-(1-naphthyl)phenyl, 2-bromo-6-nitrophenyl, 2-methyloxy-6-(1-naphthyl)phenyl, 2'- 
methyl-2-biphenylyl, 2'-isopropyl-2-biphenylyl, 2 , -methyloxy-2-biphenylyl, S'-methyl^-biphenylyl, 3'-trifluorome1nyl-2- 
biphenylyl, 3'-nitoro-2-biphenylyl, 3'-methyloxy-2-biphenylyl, 3'-ethyloxy-2"biphenylyl, 3'-hydroxy-2-biphenylyl, 3-melhy- 
loxy-2-biphenylyl, 6-phenyl-2-naphthyl, 1-bronx>€fhenyl-2-naph1hyl, 1,6-diphenyl-2-naphthyl, 4-phenyl-1 -naphthyl, 2- 
(4-methylpiperazinyl)phenyl, and the like. 

[0045] The term "optionally substituted aryl" herein used for R 2 , R 3 , R 4 , R 5 , Q ring, J ring, and L ring means th above 
mentioned "aryl" which may be substituted with one or more substituents selected from the group consisting of halogen 
(e.g., fluoro, chloro, bromo, and iodo), lower alkyl (e.g, methyl, ethyl, n-propyl, and iso propyl), lower alkyloxy (e.g., 
methyioxy and ethyloxy), trihaloalkyl (e.g„ trifluoromethyl), alkyloxycaibonyl (eg., mehtyloxycarbonyl), acyl (eg., 
acetyl), amino, mono- or di-substituted amino (e.g„ acylamino and methylamino), and the like. 
[0046] The term "optionally substituted aryl" herein used for Y 2 ' means the above mentioned "aryl' which may be sub- 
stituted with one or more substituents selected from the group consisting of halogen (e.g., fluoro, chloro, bromo, and 
iodo), lower alkyl (e.g., methyl, ethyl, n-propyl, and iso propyl), lower alkyloxy (e.g., methyioxy and ethyloxy), trihaloalkyl 
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nylmethyJ, 2-benzylphenylmethyl, 2-phenethylmethyl, 2-(3-thienyOphenylmethy1, 2-(2-benzothienyl)phenyimethy1. 2-<3- 
pyridyl)phenylmethyl, S^imethylaminophenylmethyl, 3-diethylaminophenylmethyl, 3-phenylamincphenylmethyt, 3-(N- 
methyl-N-phenyiaminoJphenylmethyl, 2-<1 -naphthyi)phenylmethyt, 2-(2-naphthyl)phenylmethyf > 3-(1-naphthyt)phenyl- 
methyl, 3-(2-naphthyl)phenylmethyl, 2-(^phenanthryl)phenylmethyl, 4-(etheny!phenyl)phenylmethyl. 2-bromo-6-iso- 
propylphenytmethyi, 2-isopropyl -6-phenylphenytmethyl , 2-isopropy1-6-(1 -naphthyl)phenylmethyl # 2-bronx>-6- 
nrtrophenylmethyl, 2-methylaxy-6-(1 -r^hthyi)phenylmethy1 ( 2 , -methyi-2-biphenylmettiyl l 2Msopropyl-2-biphenylme- 
thyl. 2 , -mettyaxy-2-biphenylmethyl, 3'-methyl-2-biphenyjmethyl, 4^fluoro-2-bphenylmethyt ( 3'-trifluaomethyl-2-biphe- 
nylmethyl, 3'-nrtro-2-biphenylmethy1, 3'-methyiQxy-2^iphenylmethyl, 3*-ethylaxy-2-biphenyImethyt ( 3*-hydroxy-2- 
biphenytmethyl, 3-methytoxy-2-fcMphenylmethyl, S-phenyl-2-naphthylmethyi, 1 -brortK)-6^enyl-2-naphthyi methyl, 1,6- 
diphenyl-2-naphthyimethyl, 4-phenyM -naphthytmethyl, 1 -phenyl-2-naphthylmethyl, and the like. 
[0048] The term "optionally substituted heteroaryl" herein used for R 1 means the above mentioned "heteroaryl" which 
may be substituted with one or more substituents as exemplified for the above mentioned "optionally substituted aryT 
forR 1 . 

[0049] The term "optionally substituted heteroaryl" herein used for R 2 , R 3 R 4 , R 5 ( Q ring, J ring, and L ring means 
the above mentioned "heteroaryT in which any of the carbon atoms in the ring may be substituted with one or more sub- 
stituents selected from the group consisting of halogen (e.g.. fluoro, chtorc* bromo, and iodo), lower alkyt (e.g., methyl 
and ethyl), lower alkylaxy (e.g.. methyiaxy and ethyloxy), alkyloxycarbonyl (e.g., methyloxycarbonyl), and the like. When 
the hetero atom is nitrogen, the nitrogen atom is optionally substituted with optionally substituted alkyl, acyl, and the 
like. 

[0050] The term "optionally substituted aryiene" herein used means the above mentioned "aryiene" which may be 
substituted with the substituents as exemplified for "optionally substituted aryl" tor R 2 , R 3 , R 4 , R 5 , G ring, J ring, and L 
ring. Examples of the optionally substituted aryiene are 1 ,4-phenylene. 2-hydraxy-1 ,4-phenylene, and the like. 1 ,4-Ph&- 
nylene is preferred. 

[0051] The term "optionally substituted heteroarylene" herein used means the above mentioned "hetoroarylene" 
which may be substituted with the substituents as exemplified for substituents of "optionally substituted aryl" for R 2 R 3 , 
R 4 R 5 , Q ring, J ring, and L ring. Examples of the optionally substituted aryiene are 2,5-thiophendiyl, 2,5-furandiyl, 2,5- 
pyridinediyl. 2,5-TWophendiyl is preferred. 

[0052] The term "optionally substituted arylcarbonyl" herein used means arylcarbonyl of which "optionally substituted 
aryl" part is the above mentioned "optionally substituted aryl". 

[0053] The substituents of "optionally substituted lower alkyl". "optionally substituted cydoalkyl", and "optionally sub- 
stituted cycloalkenyl" are exemplified by lower alkytaxy lower alkyloxycarbonyl, carboxy, monoalkyl-substrtuted amino, 
dialkyl-substituted amino, and the like. 

[0054] The term "optionally substituted lower alkylaxy" herein used means the above mentioned "lower alkyloxy" 
which may be substituted with the substituents as exemplified for "optionally substituted alkyl". Examples of the option- 
ally substituted lower alkyloxy are methyloxycarbonylmethyloxy, methyloxycarbonylethyloxy, ethyioxycacrbonylmethyl- 
oxy, ethtyloxycartx)nylethylaxy, dimethylaminomethyloxy, dimethylaminoehtyloxy, and the like. 
[0055] The term "acyl" herein used means alkylcarbonyl of which alkyl part is the above mentioned "lower alkyl" and 
arylcarbonyl of which aryl part is the above mentioned "aryl". Examples of the acyl are acetyl, propionyl, benzoyl, 
tolupyl, and the like. The aryl part of "arylcarbonyl" is optionally substituted with lower alkyl, halogen, and the like. 

Best Mode for Carrying Out the Invention 

[0056] Although the compound of the present invention can be prepared in a conventional manner, it is conveniently 
prepared according to any of the processes shown below depending on the type of the aimed conpounds. The follow- 
ing processes are, however, provided just for illustrative purpose and compounds of the present invention prepared by 
any other methods also fall within the scope of the invention. 

1) Compounds having oxygen atom at the 4-posrtk>n of pyrrolidine ring (Z=-0-) 
[0057] 

Method A : Compounds having methylene at the 2-position of pyrrolidine ring (for example, X 1 - -CH 2 NHCO-, - 

CHgNHSQg-, -CHgNHCS-, -CHgNHCOCH^CH-, and - CHgNHCOCHgO-). 

Method B : Conpounds having an amide group at the 2-position of pyrrolidine ring (X 1 = -CONH-). 

Method C : Compounds which do not have an amide bond at the 2- position of pyrrolidine ring but have an ether 

bond (X 1 = -CH20CH 2 -). 

Method D : Compounds having a hydroxy lower alkyl group on the double bond (D = hydroxy lower alkyl). 
Method E : Compounds which do not hav an amide bond at the 2-position of the pyrrolidine ring but have only a 
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carbon chain (X 1 - -CH^-, -CH-CH-, -CH^CH;,-, and -CH 2 CH-CH-). 

Method F : Compounds having an amide bond intervened a carbon chain at the 2-position of the pyrrolidine rino 
(X 1 = -CH2CH 2 CH 2 NHCO-, -CH 2 CH 2 NHCO-, - CH 2 CONH-, and C^WgGONH-) 

Method Q : Compounds having an amide bond or an amine group which does not have hydrogen atom at the 2- 
position of the pyrrolidine ring (X 1 - -CHaNfCHaJCO-, - CH 2 N(CH 3 )CH2-, CH^R 20 )^. and -CON(CH 3 )-) 
Method H : Compounds which do not have an amide bond at the 2-position of the pyrrolidine ring but have the thi- 
azolidine ring intervened by one carbon atom (X 1 = X 2 = X 3 = a bond). 

2) Compounds having sulfur atom at the 4-position of the pyrrolidine ring (2 = -S-). 
[0058] 

Method I : Compounds having methylene at the 2-posflion of the pyrrolidine ring (X 1 = CHoNHCO. -CHoNHSOo- 
.CH 2 NHCS-..CH 2 NHCOCH=CH.,and-CH 2 NHCOCH 2 0-). ^m 2 imm*u 2 . 

75 Method J : Compounds having an amide group at the 2-position of the pyrrolidine ring (X 1 = -CONH-). 

Method K : Compounds which do not have an amide bond at the 2-position of the pyrrolidine ring but have onlv a 
carbon chain (X 1 = -CHgCHr, -CH=CH-, -CHgCHgCHg-. and -CH 2 CH=CH-). 

Method L : Compounds having an amide bond intervened by a carbon chain at the 2-position of the pyrrolidine ring 
(X 1 = CH 2 CH2CH 2 NHCO-, -C^CHaNHCO-, -CH 2 CONH-, and -CH 2 CH 2 CONH-). 

3) Compounds having nitrogen atom at the 4-position of the pyrrolidine ring (Z- - N(R 16 )-) 
[0059] 

Method M : Compounds having methylene at the 2-position of the pyrrolidine ring (X 1 * CHoNHCO- -CH 9 NHS0,- 
. -CH2NHCS-, -CH 2 NHCOCH=CH-, and -CH^HCOC^O-). OM 2 NHbU 2 
Method N : Compounds having an amide group at the 2-position of the pyrrolidine ring (X 1 - -CONH-). 

4) Compounds having carbon atom at the 4- position of the pyrrolidine ring (Z = a bond) 
[0060] 

Method O : Compounds having methylene at the 2-position of the pyrrolidine ring (X 1 - CHoNHCO- -CH 9 NH$Or 
, -CH 2 NHCS-, ^H 2 NHCOCH=CH-, and -CH 2 NHCOCH 2 0-). ^ 2 i>.hou 2 

5) Proline derivatives (Z and X are a bond and R 1 is hydrogen atom) 
[0061] 

Method P : Compounds wherein the pyrrolidine ring has no substrtuent at the 4-position. 

6) Corrpounds having sulfur or oxygen atom at the 4- position of pyrrolidine ring and having different configuration at 
the 2- and 4- positions of the pyrrolidine ring. 

45 [0062] 

Method Q : Compounds of the configuration of (2ft 4a), (2p, 4p) f (2a, 4a), or (2a, 4p) having sulfur atom or oxygen 
atom at the 4- position of the pyrrolidine. The configuration of the compounds having oxygen atom at the 4-position 
of the pyrrolidine ring synthesized in accordance with the above mentioned method is (26, 4a) and that of the com- 
so pounds having sulfur atom is (2p, 4a) or (2p, 4p). 

[0063] The compounds of the present invention can be synthesized in accordance with the above mentioned or sim- 
ilar methods. These methods are hereinafter described in more detail. 

55 
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[0064] 




xn xm xiv 




Wherein A, B, E, R 1 , X* X 3 , Y 1 , Y 2 , a wavy line, and a broken line are as defined «bove. R 9 is lower alkyl such as 
methyl, ethyl, tert-butyl, and the like or aralkyl such as benzyl, R 10 is an amino protecting group, R 1 1 is a hydraxy-pro- 
so tecting group, G is -CO-, -CS-, or -SOg-. and J is -CH=CH-, -CH 2 0-, or a bond. 

Process 1 (XII ->Xllf) 

[0065] This process involves the protection of secondary amine on the pyrrolidine ring (Protective Gtoups in Organic 
55 Synthesis. Theodora W. Green (John Wiley & Sons)). For example, the compound (XII) which is commercially available 
is reacted in a solvent such as tetrahydrofuran, dichkxomethane. benzene, or the like in the presence of triethylarrine, 
pyridine, or the like with a BOC-protecting agent such as 2-(tert-butytaxycait>onyim^ di-tert- 
butyldicarbonate [(BOC) 2 0], tert-butylaxycarbonylazide (BOC-N3), or the like a PMZ-protecting agent such as 4-meth- 
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yloxycarbonylazide, 4-methyl(^caibonyl-S-(4,frdimeW and the like, or a PNZ-protect- 

ing agent such as p-nitrobenzylchloroformate and the like so as to form a carbamate. 

Process 2 (XIII -> XIV) 

[0066] This process involves the protection of hydroxy group (Protective Groups in Organic Synthesis, Theodora W. 
Green (John Wiley & Sons)). As the protective group of hydroxy, generally used one is usable. For example, a starling 
material is reacted with 3,4-dihydro-2H-pyran in dichloromethane in the presence of p-toluenesulfonic acid as a catalyst 
at room temperature for 5 to 8 hours to obtain a tetrahydropyranyl-protected derivative. 

Process 3 (XIV -> XV) 

[0067] In this process, an ester is reduced to an alcohol. For example, the reduction is carried out in a solvent such 
as tetrahydrofuran, and the like using a reducing agent such as lithium aluminum hydride, lithium borohydride, and the 
like. 

Process 4 (XV -> XVI) 

[0068] In this process, a hydroxy is converted into a leaving group and further converted into an azide group. Exam- 
ples of leaving group include O-mesyl, O-tosyl, O-trif luoromethansulfonyl, halogen, and the like. The introduction of the 
leaving group is carried out according to conventional methods using mesyl chloride, tosyl chloride, trif luoromethansul- 
fonyl chloride, phosphorous trichloride, phosphorus pentachloride, and the like. 

[0069] The successive conversion into an azide derivative is carried out according to conventional methods in a sol- 
vent such as dichloromethane, hexamethylphosphoric triamida dimethylformamide, and the like using a reagent such 
as sodium azide, and the like. 

Process 5 (XVI -> XVII) 

[0070] This process involves the removal of the hydroxy protecting group (Protective Groups in Organic Synthesis, 
Theodora W. Green (John Wiley & Sons)). This reaction is carried out according to conventional mehtods used for the 
deprotection of the above mentioned protecting group. When the protecting group is tetrahydropyranyl, for example, the 
reaction is carried out in a solvent such as methanol, and the like in the presence of p-toluenesulfonic acid in acetic acid 
- tetrahydrofuran - water, and the like. 

Process 6 (XVII -> XVIII) 

[0071 ] This reaction involves the formation of an ether bond. For example, this reaction is carried out in a solvent such 
as dimethylformamide and the like in the presence of an alkyl halkte such as methyl iodide or benzylchloride by adding 
a strong base such as sodium hydride and the like. 

Process 7 (XVIII -> XIX) 

[0072] This reaction involves the reduction of azide to amine. For example, this reaction is carried out in ethanol - 
water, tetrahydrofuran - water, and the like in the presence of a base such as sodium hydroxide and the like by reacting 
with stannic chloride. 

Process 8 (XIX -> XX) 

[0073] In this process, an amine derivative is reacted with a carboxylic acid derivative, a thiocarbaxylic acid derivative, 
or a sulfonic acid derivative according to the activated ester method, the acid chloride method, the mixed acid anhydride 
method and the like to obtain an amide derivative, a thioamide derivative, or a sulfonamide derivative. This process is 
carried out in a solvent such as tetrahydrofuran, dichloromethane, toluene, benzene, and the like. In the activated ester 
method, the reaction is carried out using a condensing agent such as 1-hydroxybenzotriazole, hydroxysuccinimide, 
dimethylaminopyridine, and the like and dicyclohexylcarbodiimide, 1-ethy1-3-(3<limethylaminopr^ 
hydrochloride, and the like. In the acid chloride method, a free acid is converted into an acid chloride using a reagent 
such as thionyl chloride and oxaryl chloride to obtain an aimed compound. In the mixed add anhydride method, a car- 
boxylic acid is converted into mixed acid anhydride using ethylchioroformate, isobutylchloroformate, and the like. These 
reacti ns are carried out in the oresence of a base such as triethvlamine ovridine and the like if necpssarv This nmr- 
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ess is, for example, carried out in a solvent such as N.N^Jimethylformamide and the like by reacting a starling material 
with 4-(4K»o-2-thioxothja2olidine-5-ylidenmethy0benzoic acid, 4-(2A<lioxothiazolidine-5-yiidenemethyl)benzoic acid, 
and the like which ar described in JP05306224 and Can. J. Chem., 1958, 36, 1 579. in the presence of 1 -hydroxyben- 
zotriazole. 1 -ethyl^-(3Klimethylaminopropy0cart)odiimide hydrochloride, and the like. 

5 

Process 9 (XX -> XXI) 

[0074] This process involves the deprotection of the protected N-atom of the pyrrolidine ring (Protective Groups in 
Organic Synthesis, Theodora W. Green (John Wiley & Sons)). This reaction is carried out by usual methods used for 
10 the deprotection of the above mentioned protecting groups When the protecting group is tert-butyloxycartoonyl, the reac- 
tion is, tor example, carried out in a solvent such as methanol, ethyl acetate, and the like by reacting with 5 to 20 equiv- 
alents of a mineral acid such as hydrochloric acid, hydrobromic acid, and the like for 2 to 6 hours. The reaction rrvxture 
is concentrated in vacuo to give a corresponding acid salt of the aimed compound. 

is Process 10 (XXI ->M) 

[0075] This reaction involves the formation of an amide, a sulfonamide, an urea, or a thiourea. For example, the for- 
mation of an amide bond is carried out by reacting with an acyl halide in the presence of a base such as triethylamine 
or pyridine, H necessary. When the acylating agent is a carboxylic acid, the reaction can be conducted in a manner sim- 
20 ilar to that described in above process 8. 
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Wherein A, B, E, R 1 , X 2 , Y 1 , Y 2 , R 9 , R 10 , G, J, and a wavy line are as defined above and L is a protected caiboxyl group. 
40 Process 1 (XIX ■> XXII) 

[0077] In this process, an amine d rivativ is reacted with a carboxylic acid derivative, a thiocarboxylic acid derivative, 
or a sulfonic acid derivative in accordance with the activated ester method, the acid chloride method, the mixed acid 
anhydride method, and the like to give an amide derivative, a thioamide derivative, or a sulfonamide derivative. This 
45 process can be earned out in a manner similar to that described in Process 8 of Method A-1 . 

Process 2 (XXII ->XXIII) 

[0078] This process involves the deprotection of the caiboxy protecting group of the side chain of the pyrrolidine ring 
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such as sodium borohydride and the like. 
Process 4 {XXIV ->XXV) 

s [0080] This process involves the oxidation of the alcohol derivative to the aldehyde derivative. This process is carried 
out by usual methods for the oxidation of alcohols to aldehydes such as Swern oxidation, Dess-Martin oxidation, and 
the like. This reaction is, for example, carried out by reacting with a dimethylsuffbxide solution of Dess-Martin reagent 
and the like in a solvent such as tetrahydrofuran and the like. 

10 Process 5{XXV-> XXVI) 

[0081] This process involves the production of a benzyl idene derivative by reacting an aldehyde derivative with 2,4- 
thiazolidinedione, 2-thioxo-4-thiazolidinedione (Rhodanine), 2,4-oxazolidinedione, and the like. This reaction is, for 
exanrple, carried out in a solvent such as benzene, toluene, and the (ike under the condition fa Knoevenagei reaction 
75 using acetic acid, pyridine, and the like as a catalyst 

Process 6 (XXVI ->l-2) 

[0082] This process can be carried out in a manner similar to those described in Processes 9 and 1 0 of Method A-1 . 

20 

< Method A-3) 
[0083] 
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Wherein A, B, E, X 2 , X 3 , Y 1 . Y 2 , R 9 , R 10 , G, J, and a wavy line are as defined above and R 1 " is optionally substituted 
aryl or optionally substituted heteroaryl. 

55 Process 1 (XXVII -> XXVIII) 

[0084] This process involves the inversion of the configuration of the 4-position of the pyrrolidin ring by Mitsunobu 
reaction (Synthesis. 1 981 . 1) and the introduction of -OR 1 " at th same time. In this process, for example, the conpound 
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(XXVII) is dissolved In a solvent such as tetrahydrofuran and the like, triphenylphosphine and diethyfazocaiboxylate are 
added to the mixture, and then R 1 OH is added to the resulting mixture. 

Process 2 (XXVII! -> XXVIX) 

5 

[0085J This process can be carried out in a manner similar to that described in Process 3 of Method A-1 . 
Process 3 (XXVIX ->XXX) 

10 [0066] This process can be carried our in a manner similar to that described in Process 4 of Method A-1 . 
Process 4 (XXX -> XXXI) 

I 0087 ! Thk Process can be carried out in a manner similar to that described in Process 9 of Method A-1 . 
Process 5 (XXI -> XXXII) 

[0088] This process can be carried out in a manner similar to that described in Process 10 of Method A-1 . 
20 Process 6 (XXXII -> XXXIII) 

[0069] This process can be carried out in a manner similar to that described in Process 7 of Method A-1 . 
Process 7 (XXXIII ->l-3) 

25 

[0090] This process can be carried out in a manner similar to that described in Process 8 of Method A-1 . 
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[0091] 



5 



75 




Wherein A, B, E, X 2 , X 3 , Y 1 . Y 2 , R r , R 9 , R 10 , G, J, and a wavy line are as defined above. 
40 Process 1 (XXX -> XXXIV) 

[0092] This process can be carried out in a manner similar to that described in Process 7 of Method A-1 . 
Process 2 (XXXIV -> XXXV) 

45 

[0093] This process can be carried out in a manner similar to that described in Process 8 of Method A-1 . 
Process 3 (XXXV -> XXXVI) 
so [0094] This process can be carried out in a manner similar to that described in Process 9 of Method A-1 . 
Process 4 (XXXIV -> I-3 1 ) 

[0095] This process can be carried out in a manner similar to that described in Process 10 of Method A-1 . 
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(Method B-1> 
[0096] 

O 



3011 xxxvn xxxvm 

Q H 



is 



20 



R 10 A^fj 
XXXK 



XL " H r A* H 



Y 2 



30 



1-4 

Wherein A. B, E. R\ R 10 , X* Y\ Y* and a wavy line are as defied above. 
Process 1 (XIII -> XXXVII) 
[0097] Thisprocesscanbecarriedout^ 
Process 2 (XXXVII -> XXXVIII) 

35 [0098] This process can be carried our in a manner similar to that described in Process 6 of Method A-1. 
Process 3 (XXXVIII -> XXXIX) 

Process 4 (XXXIX -> XL) 

« [0100] Thisprocess«nbe<^ed«rtinamannersimilartothatdesa^ 
Process 5 (XL -> 1-4) 

so [0101] This process can be carried out in a manner similar to that described in Process 10 of Method A-1. 
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[0102] 




30 

Wherein A, B, E, R 1 , R 10 , X 2 , Y 1 , Y 2 , and a wavy line are as defined above and M is a formyl group or a precursor of 
an aldehyde such as a protected carboxyl group and the like. 

Process 1 (XXXVIII ->XLI) 

35 

[0103] This process can be carried out in a manner similar to that described in Process 1 of Method A-2. 
Process 2 (XLI -> XLII) 

40 [01 04] This process can be cam ed out in a manner similar to those described in Processes 2 to 4 of Method A-2. 
Process 3 (XUi -> XLIII) 

[0105] This process can be earned out in a manner similar to that described in Process 5 of Method A-2. 

45 

Process 4 (XLIII -> 1-4*) 

[01 06] This process can be carried out in a manner similar to those described in Processes 9 and 1 0 of Method A-1 . 

so 
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(Method C) 
[0107] 

0 

R 1 0/ T Un rroccssi , /^ nN Proccss2 



R ^%io 



xxxvm xliv 



15 



20 



25 



XLV 

XLVI 



Process 5 
XLVH 

H 



30 



XLVffl H 

H 

"I 

>=B 



35 Y 1-5 H 

Wherein A, B. E, R\ r-. Y 1. Y*. and a wavy .ine are as defined above and R« « ^exycarbonyl. 
40 Process 1 (XXXVIII -> XLIV) 

10108] This process can be carried out in a manner similar to that described in Process 3 of Method A-1 . 
Process 2 (XLIV -> XLV) 

45 

[0109] This process can be carried outinamanner^ 
Process 3 (XLV -> XLVI) 

50 I 0110 - This process involves the reduction of an ester to An Aimhni tvmc* m 

vent such as ether, tetrahydrofuran andTeliteor Tm ISf? ^ , f feaCtK)n ,Sl for carried out in a sol- 

ingwithlith^ 

Process 4 (XLVI -> XLVII) 

55 

[011 1 1 This process can be carried out in a manner similar to that described in Process 4 of Method A-2. 
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Process 5 (XLVII -> XLVIII) 

[01 12] This process can be carried out in a mann r similar to that described in Process 5 of Method A-2. 
s Process 6 (XLVIII -> 1-3) 

[0113] This process can be carried out in a manner similar to those described in Processes 9 and 10 of Method A-1 . 
(Method D> 

10 

[0114] 

O 

15 o o f*Y*^ a 

. />T*OH Process 1 /"V'^r**^ Process 2 

20 xxxvm 

\ A f A 



25 



30 



Y 1-6 



NH 
B 



Wherein A, B, E, R 1 , R 10 , Y 1 , Y 2 and a wavy line are as defined above. 
35 Process 1 (XXXVIII -> IL) 

[01 1 5] This process can be carried out in a manner similar to that described in Process 8 of Method A-1 . p-Chloro- 
acetylaniline can be prepared in accordance with the method described in Arie Zask et al., 1993, Tet Lett, 34, 2719. 

40 Process 2 (IL -> L) 

[01 1 6] This process involves the formation of a bond with a thiazol idinedione derivative. In this reaction, lor example, 
2,4-thiazolidinedione is first converted into an anion with a base such as n-butyllithium, and then reacted with the start- 
ing material in a solvent such as tetrahydrof uran. 
45 [01 1 7] The aimed compound can be obtained by further reacting in accordance with the methods described in Proc- 
esses 9 and 10 of Method A-1. 



so 
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(Method E-1) 
[0118] 



5 




Wherein A, B, E, R 1 , R 10 , U X 2 , Y 1 , Y 2 . a wavy line, and a broken line are as defined above. 
% Process 1 (XLIV -> U) 
[0119] This process can be carried out in a manner similar to that described in Process 4 of Method A-2. 
Process 2 (U -> LIP) 

35 

[0120] This process involves the OC bond formation. In this reaction, tor example, the starting material is reacted in 
a solvent such as toluene, xylene, tetrahydrofuran, ether, dimethytformamide, and the like with a ylide such as 
Ph 3 P«CH-X 2 -L and the like, which is prepared separately, at -1 00 °C to room temperature, preferably -78 °C to ice-cool- 
ing for 1 to 20 hours, preferably 1 to 5 hours with stirring to give an aimed intermediate. 

« MM 44 1 Ci i/vwriw/dw Mia /NkteiiwJ mawu irul i* t mMaA m A^^fVA uiilh *k A mA^AA 1 * A*f>*nh/sA in Orr^tvrrir 0 Ia 
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[0122] 



10 



15 




1-8 



Wherein A, B, E, R 1 . R 10 . X 2 , Y 1 , Y 2 , a wavy line, and a broken line are as defined above. 
Process 1 (XLIV->LIII) 

25 

[0123] This process involves the conversion of a hydroxyi group to a leaving group such as mesyioxy, tosylaxy and 
the like, and the successive introduction of a cyano group. This reaction is, for example, carried out in a solvent such as 
N, N-dimethylformamide, ethanol, propanol, and the like by reacting with a cyanating agent such as sodium cyanide, 
potassium cyanide, and the like at ice-cooling to 1 00 °C. 

30 

Process 2 (LIII-> LIV) 

[01 24] This process involves the reduction of a nitrile to an aldehyde This reaction is carried out in a solvent such as 
ether, benzene, toluene, cydohexane and the like, by reacting with a reducing agent such as diisobutylalurrinum 
35 hydride. 

[0125] Successively, the aimed compound can be obtained in accordance with the method described in Process 2 of 
Method E-1. 
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[0126] 




25 Wherein A, B, E, R 1 , R 10 , L, X 2 Y 1 , Y 2 and a wavy line are as defined above. 
Process 1 (LI -> LV) 

[0127] This process can be carried out in a manner similar to that described in Process 2 of Method E-2. 

30 

Process 2 (LV->LVI) 

[0128] This process can be carried out in a manner similar to those described in Process 3 of Method A-1 or Proc- 
esses 2 and 3 of Method A-2. 

35 

Process 3 (LVI -> LVII) 

[0129] This process can be carried out in a manner similar to that described in Process 4 of Method A-1 . 
40 Process 4 (LVI -> LVII) 

[0130] This process involves the reduction of a double bond and the reduction of an azide derivative to an amine 
derivative at the same time. This reaction is, for example, carried out in a solvent such as methanol, ethanol, ethyl ace- 
tate, acetic acid and the like by hydrogenating with a catalyst such as Pd-C, PtC>2, Rh-Al 2 0 3 , Raney Nickel, and the (ike 
45 in 1 to3atm. at0°Cto 100°C. 

[0131 ] Successively, the aimed compound can be obtained in accordance with the methods described in Processes 
8 to 10 of Method A-1. 
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[0132] 



s 




Wherein A, B, E, R 1 , R 10 , X 2 , Y 1 , Y 2 and a wavy line are as defined above. 

20 

Process 1 (LIV -> LIX) 

[0133] This process involves the reduction of an aldehyde to an alcohol. This process can be carried out by usual 
methods, for example, catalytic hydrogenating (Process 4 of Method F-1) and reacting with a reducing agent such as 
25 sodium borohydride, lithium borohydride, diisobutylaluminum hydride, lithium aluminum hydride, and the like in a sol- 
vent such as ether, benzene, toluene, cyclohexane, and the like. 

Process 2 (LIX ->LX) 

30 [0134] This process can be carried put in a manner similar to those described in Processes 4 and 7 of Method A-1 . 
[0135] Successively, the aimed compound can be obtained in accordance with the methods described in Processes 
8 to 10 of Method A-1. 

(Method F-3) 

35 

[0136] 




Ml B 



so 

Wherein A, B, E, R 1 , R 10 , X 2 , Y 1 , Y 2 and a wavy line are as defined above. 
Process 1 (LIV ->LXI) 

55 [01 37] This process involves the oxidation of an aldehyde to a caiboxylic acid. This process can be carried out by the 
usual oxidation. This reaction is, for example, carried out by reacting with ruthenium tetroxide - sodium periodate in tet- 
rachbrom ethane - acetonrtril - water or reacting with hypochlorite in acetic acid - water. 

[0138] Successively, the aimed compound can be obtained in accordance with the methods described in Process 3 
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to 5 of Method B-1. 
(Method F-4) 
6 [0139] 



Lxnr 



lv lxh 



y 2 Y 

1-12 B 

20 

Wherein A. B, E, Rl, R™ x* y\ Y* and a wavy line are as defined above. 
Process 1 (LV-> LXII) 

25 

[0140] This process involves the reduction of a douhlebonri Fnr^vo^u a.- 
similar to that described in Process 4 erf lS 

Process 2 (LXII -> LXIII) 

30 

ES ^e'22 8 ™ T"^* m6m * to described in Process 2 of Method A-2 

E2d B-? ^ * ^ h •* ■» methods desert ^ises 3 to 5 of 

35 



40 



45 



SO 



55 
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[0143] 




^2 1-13 



25 Wherein A, B, E, R 1 , R 10 , X 2 , Y 1 , Y 2 , and a wavy line are as defined above and Q is an amino-protecting group distin- 
guishable from R 10 . For example, when R 10 is Boc Q is CF 3 CO-. 

Process 1 (XIX -> LXIV) 

30 [0144] This process involves the protection of an amino group of the side chain. This protecting group must be distin- 
guishable from R 10 . When the protecting group is trifluoromethyl carbonyl, this process can be earned out by reacting 
with anhydrous trifluoroacetic anhydride - pyridine in dichloromethane, trif luoroacetic acid ethyl ester - triethylamine in 
methanol, and the like. 

35 Process 2 (LXIV -> LXV) 

[0145] This process can be earned out in a manner similar to that described in Process 9 and 10 of Method A-1 . 
Process 3 (LXV ->LXVI) 

40 

[0146] This process involves the N-alkylation. This process can be earned out in a solvent such as cfi methyHormamide 
and the like in the presence of a base such as sodium hydride by reacting with an alkyl halkJe such as methyl iodide. 

Process 4 (LXVI -> LXVII) 

45 

[0147] This process involves the deprotection of protecting group Q. For example, when the protecting group is trif- 
luoromethylcarbonyi, this process can be carried out in a solvent such as methanol, ethanol, and the like by reacting 
with sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, ammonia, and the like. 
[01 48] Successively, the aimed compound can be obtained in accordance with the method described in Process 8 of 
so Method A-1. 
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{ Method G-2) 
[0149] 



10 



15 



20 



R X R 10 

XK Lxvm b 

R 9 V-NL A' 9 Yl 

r 10 !^ r; H & 

Y 2 

I-I4 



NH 



Wherein A. B, E. R 1 , Rio, R t» u * Y , y 2 , and a wavy line are as defined above. 
Process 1 (XIX -> LXVIII) 

Process 2 (LXVIII -> LXIX) 

Process 1. by reaSng -fcK^SISS S?^^ *" "* * 88 in 
dichloromethane in the presence o^^lS^ne^LT^- 7h9 . N ** 1 *" « be earned out in 
aylchloride when the acyi is acetyl orb«3 ^ ' and *" ' ,ke * reactin 5 wHh anhydride or ban- 

35 CotM^ 

< Method G-3) 
40 [0153] 



45 



50 



o 

1 °"<fj M" x2 ~ L P"^ 1 , /-JL y2 , 

V-N Me 



1 " 
Me 1 - 



r * 

Y2 US 

Wherein A. B, E. R\ r» *. Y 2 and a wavy lin are as defhed above. 
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Process 1 (XLI -> LXX) 

[01 54] This process can be carried out in a manner similar to that described in Process 3 of Method G-1 . 
[01 55] Successively, the aimed compound can be obtained in accordance with the methods described in Processes 
5 2 to 6 of Method A-2. 

(Method H) 

[0156] 



75 




Wherein A, B, E, R 1 , R 9 , R 10 . U Y\ Y 2 , and a wavy line are as defined above. 

[01 57] After an aJdehyde derivative which is prepared by the method described in Process 1 of Method E-1 is synthe- 
25 sized, the aimed compound can be obtained in accordance with the methods described in Processes 5 and 6 of Method 
A-2. 



30 



( Method M) 
[0158] 
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Process 2 



U 

lxxh o 



LXXI 



Process 3 
■ — 



OR 9 Process 4 



,9 Process 5 



OR Process 6 



LXXIV 



Lxxm 

r,s -CC: 



OH Process 7 



10 



R 1 S 



LXXV 



LXXVI 



Y 

Y* 



1-17 



Y 

B 



NH 



wavy line are as defined above. W ie a leaving group. Ac ie acetyl, and 



Wherein A. B. E. Q. R*. R», Rio yi, Y 2 ano a 
Tr is trftyf. 

45 Process 1 (XII -> LXXI) 

Process 1 of Method A-1 ^ ^ out »i a manner similar to that desabed in 



lansultbnyl cr 



J (JP-5-294970(A1)) 

55 Process 2 (LXXI ->LXXII) 

Si 7)115 process invo,v <* conversion of the leaving 



group at the 4-position of the pyrrolidine ring to a substi- 



31 



EP0976 748A1 



the like by reacting with potassium thioacetate and the like. 
Process 3 (LXXI -> LXXIII) 

s [01 62] The purpose of this process is the same as Process 2 except that tritytthio is introduced instead of acetyfthio. 
This process is, for example, carried out in a solvent such as dimethytformamide, tetrahydrofuran, and the like by react- 
ing with sodium tritylthilate and the like. 

Processes 4 and 5 (LXXI!, LXXIII -> XXIV) 

10 

10163] In this process, -S-R 1 derivative is obtained by reacting a sodium salt, which is prepared by the deprotection 
of a sulfur substituent. with a haloid such as an alkyl halide (e.g., iodomethane and 2-bromopropane), an alkenyf haJide 
(geranyf halide), an aralkyl halide (benzyl bromide), and the like. For example, the Process 4 is carried out in a solvent 
such as methanol, toluene, dimethytformamide. and the like by reacting with sodium methylate and the like, and suc- 

15 cessively adding the above mentioned haloid to give a derivative having -S-R 1 group at the 4-position. 

[01 64] In the Process 5, the trrtyt group is deprotected by using silver nitrate to give a silver salt, which is treated with 
hydrogen sulfide to give a thiol derivative. This is converted into S-sodium salt derivative, which then is reacted with the 
above mentioned haloid to give -S-R 1 derivativa This process is, for example, carried out in a solvent such as methanol 
and the like by adding silver nitrate and collecting precipitated crystals or extracting the silver salt. Successively, the sil- 

20 ver salt is reacted with hydrogen sulf ide in a solvent such as dichloromethane, tetrahydrofuran, and the like to give a 4- 
thiol derivative, which is reacted with sodium metfrylate in a solvent such as toluene, methanol, dichloromethane. and 
the like to produce an S-sodium salt, which may optionally be concentrated to dryness for isolation, then the salt is 
reacted with the above mentioned haloid to give -S-R 1 derivative. 

25 Process 6 (LXXIV -> LXXV) 

[0165] This process can be carried out in a manner similar to that described in Process 3 of Method A-1 . 
Process 7 (LXXV -> LXXV!) 

30 

[01 66] This process can be carried out in a manner similar to that described in Process 4 of Method A-1 . 

[01 67] Successively, the aimed compound can be obtained in accordance with the methods described in Processes 

5 to 10 of Method A-1. 

35 < Method l-2> 

[0168] 




55 Wherein A, B, E, G, R 1 , R 9 , R 10 , Y 1 , Y 2 , and a wavy line are as defined above. 

[0169] In this process, the aimed compound is obtained m a manner similar to that described in Method 1-1 using a 
starting compound which has a different configuration at the 4-position of the pyrrolidine ring from that of the starting 
compound of Method M. 
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( Method J-1) 
[0170] 



0 



LXXIV R 



75 



Lxxvm 



T ? E NH 

Y y 

20 1-19 B 

Wherein A, B, E, R\ R 9 , R 10 , Y 1 , Y 8 , and a wavy line are as defined above. 
25 Process 1 (LXXIV -> LXXVIII) 

E2 ^^Z^^^^^J°^ dM in Process 1 * ^ 

3 to 5 of MethodB-l ^ 06 ° Wained ,n accordance the methods described in Processes 

( Method J-2> 



[0173] 

35 



0 



^"G^I — R's. 



Lxxvn y E NH 

y 2 Y 



1-20 B 



45 



Wherein A, B, E. R 1 , R 9 , r«» Y 1 , Y 8 and a wavy line are as defined above 

corrpound^cTJ? oonf .guraton at the 4*08*™ of the pyrrolidine ring from that of the starting 



SO 

(Method K> 



(LXX\0 prepared in Method lor ^c»Zu3 
asastartnVmaterial. M ^ U **^ ,ChMrt ^^ 
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< Method L) 

[01 76] This method relates to the synthesis of the compound which has a substituted thio group at th 4-position of 
the pynrolidine ring and an amide bond intervened by a carbon chain at the 2-position of the pyrrolidine ring in a manner 
s similar to those described in Methods F-1 to F-4 using the compounds (U), (LIV), and (LV) as a starting material. 

< Method M) 
[0177] 

10 



15 




xxvn LXXK LXXX 



25 



30 




Wherein A, B, B, G, J, R 1 , R 9 , R 10 , R 16 , X 2 , X 3 , Y 1 , Y 2 and a wavy line are as defined above. 

35 

Process 1 (XXVII ■> LXXIX) 

[01 78] This process can be earned out in a manner similar to that described in Process 4 of Method A-1 . 
40 Process 2 (LXXIX -> LXXX) 

KM79] This process can be earned out in a manner similar to that described in Process 7 of Method A-1 . 
Processes 3 and 4(LXXX -> LXXXI, LXXXI -> LXXXII) 

45 

[0180] These processes involve N-alkylatioa For example, these processes can be earned out in a manner similar to 
that described in Process 2 of Method G-2. 

[0181] The resultant compound is treated in a manner similar to those described in Processes 2 to 7 of Method A-3 
to give the aimed compound. 

50 



55 
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(Method N) 
[0182] 



6 



10 



15 




Wherein A, B, E. J, R 1 . R 9 , R 10 , R 16 , X 2 , X 3 , Y 1 , Y 2 , and a wavy line are as defined above. 
25 Process 1 (LXXXll -> LXXXIII) 

(0183] This process can be carried out in a manner similar to that described in Process 1 of Method B-1 . 

[0184] The resultant compound is treated in a manner similar to those described in Processes 3 to 5 of Method B-1 

to give the aimed compound. 

30 

(Method O-D 
[0185] 
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Process 1 (LXXXIV -> LXXXV) 

[0186] This process involves the protection of a secondary amine of the pyrrolidine ring after protecting the carboxyl 
group; for example, 1) the starting material is reacted with thionyt chlorid in a solvent such as toluene, dichlorometh- 
ane, tetmhydrofuran, and the like to give an acid haiide, and successively adding an alcohol such as methanol, ethanol, 
and the like to give a methyl ester derivative, an ethyl ester derivative, and the like, 2) when R 10 is Boc, this process is 
carried out by adding dimethylaminopyridine as a catalyst in a manner similar to that described in Process 1 of Method 
A-1 (P. A. Grieco et al., J. Org. Chem.. 1983. 48, 2424-2426.). 

Process 2 (LXXXV -> LXXXVI) 

[0187] This process involves the introduction of "optionally substituted aralkyT at the a-position of carbonyi (i.e., the 
4-position of the pyrrolidine ring). For example, this process can be carried out by reacting with an alky) haiide such as 
benzyl chloride in a solvent such as tetrahydrofuran and the like in the presence of a base such as lithium hexamethyl- 
disilazane (J. Ezquerra et. a!.. Tetrahedron, 1993. 49(38), 8665-8678.). 

Process 3 (LXXXVI -> LXXXVII) 

[0188] This process involves the reduction of a ketone at the 5-posHion of the pynrolidine ring. For exanple, this proc- 
ess is carried out by reacting with a reductant such as lithium triethyfborohydride and the like in a solvent such as ether, 
toluene, and the lite, and further reacting with triethylsilane in the presence of Lewis acid such as BF 3 ethelate (C. 
Pedregal etal., Tetrahedron Letters. 1994, 35(13), 2053-2056.). 

[0189] The resultant conrpound is treated in a manner similar to those described in Processes 2 to 7 of Method A-3 
and Processes 7 to 10 of Method A-1 to give the aimed compound. 

< Method 0-2> 

[0190] 



O o 




Wherein A, B, E. G, J, R 1 , R 9 . R 10 , R 11 , X 2 , X 3 , Y 1 , Y 2 , and a wavy line are as defined above. 
Process 1 (XXVII -> LXXXVIII) 

[01 91 ] This process can be carried out in a manner similar to that described in Process 1 of Method E-2. 
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Process 2 (LXXXVIII -> LXXXIX) 

[0192] This process involves the conversion to the hydroxy derivative in a manner similar to that described in Process 
3 of Method A-1 and the protection of this hydroxy group. For example, when the protecting group is t-butyidimethyisilyl 
5 group, this process can be carried out by reacting with a silation agent such as t-txityldimethylsilyl chloride and the like 
in a solvent such as dimethylformamide and the like in the presence of imidazole. 

Process 3 (LXXXVIX -> XC) 

n [0193] This process can be carried out in a manner similar to that described in Process 2 of Method E-2. 

Process4(XC->XCI) 

[0194] This process can be carried out in a manner similar to that described in Process 1 of Method F-2. 

15 

Process 5 (XCI -> XCII) 

[0195] This process can be carried out in a manner similar to that described in Process 1 of Method A-3. 
[0196] Successively, the aimed compound can be obtained in a manner similar to those described in Processes 3 to 
so 7 of Method A-3, after deprotection of the protecting group of hydroxy. For example, when the protecting group is t- 
butyldimethytsilyl group, this deprotection can be carried out by treating with tetrabutyiammonium fluoride in a solvent 
such as tetrahydrof uran and the like. 

(Method 0-3) 

25 

[0197] 




(Method P> 



EP0g76 748A1 



[0201] 




Wherein A, B, E, R 9 , R 10 , X 1 , X 2 , X 3 , Y 1 , Y 2 , and a wavy line are as defined above. 

[0202] This method is related to the synthesis of the compound which has no substituent at the 4-position of the pyr- 
rolidine ring. The aimed compound can be prepared in a manner similar to that described in the above mentioned meth- 
ods except for using proline as a starting compound. 

< Method Q) 

[0203] 




Wherein A, B, E, R 9 , R 10 , X 1 , X 2 , Y\ and Y 2 are as defined above, a wavy line on the pyrrolidine ring represents the 
bond is R or S configuration, and a wavy line on the double bond represents hydrogen atom is cis or trans against E. 
[0204] This method is related to the synthesis of the compounds which correspond to those described in Methods A, 
I, and the like, but are in different conf iguration(s) at the 2- and/br 4-position. The compound having oxygen atom at the 
4-position obtained in the above is in (20, 4a) configuration and that having sulfur atom at the 4-posrtkxi is in (2ft 40) or 
(20, 4a) configuration. In the Method Q, the compounds having oxygen or sulfur atom at the 4-position and (2ft 40), 
(2a, 40), or (2a, 4a) configuration are synthesized. 

[0205] All of the starting compounds are known in J. Org. Chem. , 1 981 , 46, 2954-2960(J. K. Still et al.) and Japanese 
Patent Publication (KOKAI) No. 294970/1993 (USP 5317016). The conversion of respective functional groups can be 
carried out in a manner similar to that descrbed in the above. When a compound contains a functional group(s) possfoly 
interfering the reaction, it can previously be protected and deprotected at an appropriate stage in accordance with the 
literatire such as Protective Groups in Organic Synthesis, Theodora W. Green (John Wiley & Sons). 
[0206] Ail of the above mentioned methods are definitely shown by the concrete substituent(s) and the substituted 
position, but the compound of this invention can be prepared by using the above mentioned Methods A to Q appropri- 
ately. 

[0207] The term "the compounds of the present invention" herein used includes pharmaceutical^ acceptable salts 
and hydrates of the compounds. For example, salts with alkali metals (e.g., lithium, sodium, and potassium), alkaline 
arth metals (e.g. f magnesium and calcium), ammonium, organic bases, amino acids, mineral acids (e.g. t hydrochloric 
acid, hydrobromic acid, phosphoric acid, and sulfuric acid), or organic acids (e.g., acetic acid, citric acid, maleic acid, 
fumaric acid, benzenesulfonic acid, and p-toluenesulfonic acid) and hydrates of them are exemplified. These salts and 
hydrates can be formed by usual methods. The hydrates may coordinate with an arbitrary number of water molecules. 
[0208] The present invention is not restricted to any particular isomers but includes all possible isomers and racemic 
modifications. 

[0209] The compound of the present invention has activity of inhibiting the production of arachidonic acid, prostag- 
landin E 2 . and leukotriene C 4 each based on the inhibition of CPLA2 activity and is useful for the prevention or treatment 
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of diseases attributable to prostaglandin or leukotriene. 

E2 SSl niteli l? e ^f 0 ""* invention « useful for the prevention or treatment of diseases such as rheu- 
matoid aroints, asthma inflammatory bowel disease, injury by ischemia-reperfusion, allergic rhinitis, and proriasis. 
(021 1] When the compound of this invention is administered to a patient for the treatment or prevention of the above 
5 2252? Ik" * ^TT * * adminis,ratton such ^ powder, granules, tablets, capsules. pHUae. and liquid 
TTJll^^ «i™istration such as injections, st*pository, percutaneous formulations, insufflation. arte 

*LJ ^2" ■ °i l? mp0lJnd * * iS inVerTti0n iS formulated *» ***** appropriate medicinal 
admixture such asexapient. binder, penetrant, disintegrators, lubricant, and the like, if necessary. When parenteral 
ihjecton is prepared, the compound of this invention and an appropriate carrier are sterilized to prepare it 
io 10212] An appropriate dosage varies with the conditions of the patients, an administration route, their age. and their 
body weight The dosage is finally decided by a doctor. In the case of oral administration to an adult the dosage can 
ZZtZ 5 1 " 100 m9/k9 " a * pre,erab| y 10 • 50 and in the case of parenteral 

^efolS^^^ 

' S \°*J ] &amf * eS afe pr0vWed 10 further illustoate *• P resent invenfi0 " and are not to be construed as 

limning the scope thereof. 
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Example 

Example 1 (Method A-1) 
6 [0214] 




A-1 



50 

(1)1 -> 2 

[0215] To a solution of 4-hydroxy-L-proline methylester hydrochloride (1) (18.14 g, 99.88 mmd) in dioxane (150 ml) 
55 was added 10 % sodium hydrogencarbonate aq. (120 ml) and 26.19 g (120.0 mmol) of di-t-butylcarbonate under ice- 
cooling with stirring and the resulting mixture was stirred for 2 h at the same temperature. The reaction rrixture was 
allowed to warm to room temperature and stirred for 17 h. The insoluble material was filtered off and the filtrate was 
extracted with ethyl acetate (300 ml). The organic layer was washed with water and brine, dried over sodium 6ulphate, 
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and concentrated in vacuo to give 24.0 g (98.0%) of the compound (2) as an oil. 

(2) 2->3 

[021 6] To a solution of the compound (2) (24.0 g. 97.85 mmol) in chloroform (300 ml) was added 100nMifto m«v,n 
was washed with 5% sodium bydrogencarbonate aq.. water ard brinV drS o^Slt,? L ^* 0n 

(3) 3->4 

5X? T i!^llf °* *" com P° und W f 22 - 2 9. 67.4 mmoO in tetrahydrofuran (300 ml) was added 2 2 n Mnimm^ 
tf Hun too*** under feeding with stirring and the resulting lie JSSSS hSta £ii £S 
ture, allowed to warm to room tenperature and stirred w 17 h t« «w> • !l! anne 88016 ,en Pera- 

iced water (500 ml), and 1 0 % SSSSSS^ mn ~ r * aCtK)n j n,xture was a *ed methanol (1 ml). 

NMR (CDCy 8 ppm : 1.42-1.90 (16H), 2.02-2.24 (1H), 3.34*92 (6H). 4.1 1 (1H. s). 4.28 (1H. br s). 4.88 (1H, m). 
(4)4->5 

[0218] To a solution of the compound (4) (18.9 g, 62.71 mmol) in tetrahydrofuran f 150 ml) was add** 1? mi „i 
amme and 8.71 g (76.04 mmol) of methanesulfonyl chloride under fc*e«ZSST2.!^ J ° fr,ethyl " 
stirred for 30 min at the same tenperature. Ethyl acSte (4^) S£22 EJ^S^E "H" 
was washftH with waior otiH Krj^^L^i 1 w ' ws aaded to lhe reaction mixture. The organ c layer 



« (5)5->6 



« acetate and the organic layer was wash^h^ 6 ^Sf W3S d,SSOlved in 2 °° ml of ethyl 

The obtained cllySl (nTg)^^nTeJsS ' ^ C ™"**" i 

NMR (CDCW 8 ppm : 1.48 (9H. s), 1.70 (1H. br s), 2.05 (2H. m). 3.08-4.20 (5H). 4.46 (1H, m). 
so (6)6->7 
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NMR (CDCI3) 6 ppm : 1 .46 (9H. s). 1 .72-2.15 (2H). 3.06-4. 14 (6H). 4.38 (2H. d, J-2.4 Hz). 7.20-7.56 (9H). 
IR v max (Film) : 2103, 1649, 1394, 1256, 1164, 1121 cm' 1 . 



s 



Elemental analysis (C23H28N4O3) 


Calcd. : 
Found : 


C. 67.63; 
C t 67.43; 


H.6.91; 
H, 6.97; 


N, 13.72%. 
N, 13.64%. 



(7)7->8 

[0221] Stannous chloride dihydrate (19.32 g. 47.30 mmol) was dissolved in 2N sodium hydroxide aq. (142 ml) and the 
15 solution was added to a solution of the compound (7) (1 9.32g, 47.30 mmol) in ethanol (1 94 ml) under ice-cooling with 
stirring and the resulting mixture was stirred for 1 h at the same temperature. The precipitate was filtered off and the 
filtrate was concentrated in vacuo. Ethyl acetate (200 ml) was added to the residue and the organic layer was washed 
with water and brine, dried over sodium sulphate, and concentrated in vacuo to give 1 8.09 g (1 00 %) of the aimed com- 
pound (8) as an oil. 

20 

NMR (CDCI3) 6 ppm: 1.31 (2H, s). 1.45 (9H, s). 1.78-2.12 (2H), 2.68-2.90 (2H). 3.19-4.05 (4H). 4.38 (2H, d, J-3.0 
Hz), 7.23-7.54 (9H). 

IR Vmax (Film) : 3372, 1691. 1397, 1254, 1168, 1118cm" 1 . 

25 





Elemental analysis (C23H30N2O3 -0.5^03) 




Calcd.: 


C, 70.56; 


H, 7.98; 


N, 7.16%. 


30 


Found: 


C, 70.45; 


H, 7.89; 


N, 7.07%. 



(8)8->9 

35 [0222] To a solution of the compound (8) (13.84 g, 36.18 mmol) in N, N-dimethyHbrmamide (200 ml) were added 4- 
(2,4-dioxothia2olidine-5-ylidenemethyl) benzoic acid (9.02 g, 36.18 mmol), and 1-hydroxybenzotriazoJe hydrate (5.54 g, 
36.18 mmol), and 1-emyl-3-(3-dimeth)^in hydrochloride (7.63 g, 39.80 mmol) at room temper- 

ature and the resulting mixture was stirred for 1h. Ethyl acetate (400 ml) was added to the reaction mixture. The organic 
layer was washed with water and brine, dried over sodium sulphate, and concentrated in vacuo. The residue was sub- 

40 jected to silica gel column chromatography (chloroform : methanol = 49 : 1) to give 20.20 g (100 %) of the aimed com- 
pound (9). 



NMR (CDCI3) 6 ppm : 1.60-1.83 (1H), 2.05^25 (1H), 3.05-4.30 (6H), 4.37 (1H, d^ J-11.0 Hz), 4.42 (1H, d AB , 
J=1 1.0 Hz), 750-7.60 (9H), 7.53 (2H, d AB , J=8.3 Hz), 7.82 (1H, s), 7.96 (2H, d^ J=8 3 Hz), 8.68 (1H, br s), 9.07 
45 (1H,brs). 

IR v max (KBr) : 3411, 1750, 1708, 1667, 1611, 1542, 1405. 1318. 1296, 1162. 1120 cm 1 . 



Elemental analysis (C^^gls^SOg) 



Calcd.: 


C. 66.54; 


H. 5.75; 


N, 6.85; 


S.5.22 %. 


Found: 


C, 66.33; 


H, 5.83; 


N, 6.76; 


S,5.07%. 



55 

(9)9-> 10 

[0223] To a solution of the compound (9) (21 .87 g, 35.63 mmol) in ethyl acetate (1 00 ml) was added 4N hydrochloric 



42 



10 
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acid in ethyl acetate (80 ml) at room temperature with stirring and the resulting mixture was stirred for 2 h The 
rtat.cn was collected to give 17.23 g (88 %) of the hydrochloride derivative (10). ™ e pwap " 

NMR (DMSOde) 8 ppm : 1.72 (1H. m), 2.07 (1H. m), 3.00-3.92 (5H) 4 12-422 f1H) 436MH h ih,u, 
W v^fKBr) :3421, 3237, 1748, 1705. 1637, 1610, 1541, 1300. 1153 W 1 . 



Elemental analysis (CagHaeNjCISO* • 1 .1 H-P) 





Calcd. : 


I C 61.12; 


H, 5.34: 


N, 7.37; 


CI, 6.22; 


S.5.63%. 


75 


Found : 


I C, 61.17; 


H, 5.14; 


N, 7.33; 


CI, 6.29; 


S,5.49%. 



(10)10->A-1 



so 



25 



30 



[0224] To a solution of the compound (10) (111.4 mg, 0502 mmol) in N, N-dimethytlbrmamide 12 mn were «m«h o 
benzoyl benzorc acid (50.4 mg, 0.223 mmol). 1-hydroxytenzotirazole hydrate (34lTW3 JZ^j£!£ 

tmZSSSSS M C ° , " m " *"™ a °»^ «**»*"» = "WW ■ 100 : 1) » «. 94.10, (64.6 %) « 
NMR(CD(a3)8p(»n:1.8l(lH.(l!U.J*0,7.6.ia.8Hz).2.1»4.2«(lH) 32SI1H 01 JJ1 ,»,«,, ,„„u 

v max (KBr) :3405, 3058, 1749, 1708, 1655, 1624, 1577, 1317, 1152 cm 1 . 



55 



40 



Elemental analysis (C^HasNgSOs • O.SHaO) 


Calcd. : 
Found: 


C, 70.67; 
C 70.75; 


H, 4.97; 
H, 4.98; 


N.5.75; 
N.5.68; 


S,4.39%. 
S.4.49%. 



45 



50 



55 
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Table 1 

Y-Y 2 o 



10 


Compound 

No. 






NMR<CDCU) 
Sppm 


15 


A-l 




(TO 


4.24 <1H, dAB, J =11.1 Hz) 
4.35(lH,dAB, J =11.1 Hz) 
7.78 (1H, s) 


A-2 






4.34(1H,(1ab. J =11.8 Hz) 
4.48 (1H, dAB, J =11.8 Hz) 
7.77 (1H, s) 


20 


A-3 


f jOC 




4.41 (2H. 6) 
7.78 (1H, e) 


25 


A-4 




^^^^^^^^^^^^ 


4.41 (1H, (Iab, J =12.0 Hz) 
4.50 (1H, dAB, J =12.0 Hz) 
7.77 (1H, 8) 


30 


A-5 


cc 


era. 


4.35(lH,dAB, J =11.8 Hz) 
4.46(lH,dAB, J =11.8 Hz) 
7.78 (1H, s) 




A-6 






4.40(lH,dAB, J =11.1 Hz) 
4.48 (1H, dAB, J =11.1 Hz) 
7.71 (1H, s) 


35 


A-7 






4.41 (1H, dAB, J =11.1 Hz) 
4.47 (1H, dAB, J =11.1 Hz) 


40 


A-8 


% 




4.S9(lH,d*B,J=11.0Hz) 
4.48 (1H, dAB, J =11.0 Hz) 
7.79 (1H, s) 


45 


A-9 






4.34 OH, gab. J =11.3 Hz) 
4.45(lHdAB, J =11.3 Hz) 
7.80 (1H, s) 


50 


A-10 






4.33 (1/&1H, dAB, J =11.4 Hz) 
4.37 (l/2xlH, dAB, J =11.7 Hz) 
4.43 (l/2xlH. dAB. J =11.4 Hz) 
4.49 (1/2X1H, dAB, J =11.7 Hz) 
7.79<l/2xlH,s) 
7.82(l/2xlH.e) 



ss 
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Table 2 




Compounc 
No. 




B 


NMR(CDCls) 
Sppm 


A-ll 


V°0 

1 II 1 


o 


(DMSO-dj) 
7.82 (1H, 8 ) 


A-12 
A-13 






4.22 (1H, dAB, J =11.4 Hz) 

4.33 (Ltl f dAB, J =11.4 Hz) 

7.82 (1H, s) 


A-14 
A-15 


(TO 


0 


• 

4 -" 11H, oab, J =11.4 Hz) 

4.33(lH,dAB,J=11.4Hz) 
7.81 (1H, e) 


A-16 




0 


4.26 (1H, dAB, J -11.8 Hz) 
4.36 (1H, dAB, J =11.3 Hz) 
7.77 (1H, s) 


A-17 


^^^^ 0 


0 


4.24 (1H dAB, J =11.1 Hz) 
4.34 (1H, dAB, J =11.1 Hz) 
7.78 (lH,e) 


A-18 




0 


4.25 (1H, dAB, J =11.1 Hz) 
4 36 (1H. dAB. J =11.1 Hz) 
7.79 OH, s) 


A-19 




i 

0 - 

* 


4.23 (1H, dAB, J =11.4 Hz) 
*.34<lH,dAB,J=11.4Hz) 
r.80(lH,s) 


A-20 




i 

s < 

1 


1.25 (1H, dAB, J =11.2 Hz) 
136 (1H, dAB. J =11.2 Hz) 
r.58(lH,8) 



45 



EP 0976 748 A1 



Table 3 



5 






H 


B 


10 






o 




Compound 

XT- 

JNO. 




B 


NMR (CDCLj) 

6|IPD 


15 


A-21 




0 


4.22 <1H, dAB. J =11.1 Hz) 
4.33 (1H, cUb, J=ll.lHz) 
7.78 (1H. s) 


20 


A-22 




0 


4.26 (1H. dAB, J =11.1 Hz) 
4.36 <1H, dAB, J =11.1 Hz) 

7 7*7 t\ W e\ 
/• # 1 vlH, 8/ 


25 


A-23 




0 


4.25 (1H, dAB, J =11.3 Hz) 
4.33(1H,(Ub, J =11.3 Hz) 

# . / # V.AX1, 


30 


A-24 


V°0 NHAc 


0 


4.34 (1H, d*B, J =11.4 Hz) 
4.41 (1H, cUb, J=11.4 Hz) 

7 fiQ HIT 


35 


A-25 




0 


4.23 (1H, dAB, J =11.3 Hz) 
4.41 (1H, dAB, J =11.3 Hz) 
7.69 (1H. s) 




A-26 




0 


450 (1H, dAB, J =11.3 Hz) 
4.33 (1H, dAB, J =11.3 Hz) 
7.83 (1H. s) 


40 


A-27 


fro*. 


s 


2.30 (3H, s) 

4.22 (1H, dAB. J =11.2 Hz) 
4.34 (1H, dAB, J =11.3 Hz) 
7.68 OH, a) 


45 


A-28 




s 


4.26 (1H, dAB, J =11.4 Hz) 
4.37 (1H, dAB. J =11.4 Hz) 
7.56 (1H, s) 



50 
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Table 4 






Compound 
No. 




NMR(CDCls) 


15 


A-29 




5.27 (1H, s) 
7.78 (1H, s) 


20 


A-30 


°^ 


4.23(lH,dAB,J=fll.lH2) 
4.31 (1H, dAB, J = 11.1Hz) 


SS 


A-31 




4.42(lH,d*s,J«ll.7Hz) 
4.51 (1H, dUs, J = 11.7Hz) 
7.78 (lH,e) 




A-32 


CCx 


4.32 (1H, (Iab, J=11.9Hz) 
4.4l(lH,dAB, J = 11.9Hz) 
7.78 (;iH, s) 


30 


A-33 


cc 


4.46 (lH.dAB, J = 12.9Hz) 
4.50 (1H, dAB. J = 12.9Hz) 
7.75 (1H. e) 


35 


A-34 


cc 


4.36 (1H, dAB) J = 12.5Hz) 
4.42 (lH,dAB, J = 12.5Hz) 
7.77 aH. s) 


40 


A-35 




4.05 (1H, dAB, J = 12.3Hz) 
410 (1H, dAB. J = 12.3Hz) 
7.69 (1H, s) 


45 


A-36 




4.30 (1H, dAB, J = 11.4Hz) 
4.89 (1H, dAB, J = 11.4Hz) 




A-37 




4.38 (1H. dAB. J = 11.6Hz) 
4.49(lH,dAB,J=11.6H2) 
7.76 (IH, 6) 


SO 


A-38 


°0 


4.3l(lH,dAB,J=11.3Hz) 
4.41 (IH, dAB, J = 11.3Hz) 
7.76 (1H.B) 
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Table 6 



5 




0 


H © 


10 






U F 




Compound 
No. 


XV* 


NMR (CDCU) 
5 ppm 


15 


A-39 




4.24 (IH, dAB, J = 11.7Hz) 
4.33 (llidiB, J = 11.7Hz) 


20 


A-40 




4.62 (IH. dxB, J = 12.3Hz) 
4.73 (1H, d*8, J ■ 12.3Hz) 
7.75 (IH, b) 


25 


A-41 


oa 


3.68 (3H, s) 
7.75 (In, s) 


30 


A-42 


u 


4.48 (IH.cLb, J = 12.0Hz) 
4.56 (IH, dja. J = 12.0Hz) 
7.70 (IH. s) 


A-43 


Se U 


4.51 (IH, dAB, J = 11.7Hz) 
4.63 (IH, cUb, J = 11.7Hz) 
7.78 <1H, a) 


35 


A-44 




4.20 <1H, dAB, J=lMHz) 
4.29(lH,dAB.J=ll.lHz) 
7.75 (IH, e) 


40 


A-45 


u 


4.20(lH,dAB,J = ll.lHz) 
4.32 (lH,dAB,J = ll.lHz) 
7.75 (1H, s) 


45 


A-46 




4.26 (1H,(Iab,J=11.1Hz) 

4 39 flH Had .1 s 11 1HW 

7.72 (IH, 8) 




A.47 




4.29 (IH, dUB, J = 11.7Hz) 
4.40 (IH, dAB. J = 11.7Hz) 
7.77 (IH. s) 


50 


A-48 




4.45 (IH. dAB. J = 12.3Hz) 
4.50 (1H. dAB.J = l2.3Hz) 
7.77 (IH, s) 
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Table 6 




10 










15 


Coxnpounc 

No. 


V" 


NMR(CDCls) 
8ppm 




A-49 


1 H O 


4.25(1H,<Ub,J ss h.4Hz) 
4.35 (lH,dAB, J = 11.4Hz) 
669 (lH,dd. J = 11.4.15.3Hz) 
'•wi till, a, J = 15.3Hz) 


9/1 


A-50 


J o 


4.25(lH.dAB,J=lUHz) 
4.32(lH.dAB.J = ll.lH2) 
7 60 (1H, b) 


25 


A-51 


I 0 


160-2.25 (4H, m), 2.69 (2H, m) 
4.23 (1H, djiB, J = 11.1Hz) 
4.34 (1H, dAB, J = 11.1Hz) 
4.46 (1H, m) 


30 


A-52 




4.25 (1H, d»8, J = 11.7Hz) 
4-36 (1H, dAB, J = 11.7Hz) 

6.54 (lH,d, J = 12.6Hz) 
7.75 (1H. s) 


35 


A-53 


o 


4.25 (1H, dAB, J = 12.0Hz) 
4.34 (IH. dAB, J = 12.0Hz) 
6.92 (IH, t, J = 7.6Hz) 


40 


A-54 


Q 

_ o 


4-25 (IH. dAB, J = 11.4Hz) 
t36 (IH. dAB, J = 11.4Hz) 
5.64 (IH, b) 




A-56 




L25(1H, dAB. J = 11.1Hz) 
L34(lH,dAB,J=lLlH2) 
!.46(lH,d,J=14.4Hz) 


45 


A-56 


0 8 


•26 (1H, (Iab, J = 11.4Hz) 

•36 (IH, dAB, J = li.4Hz) 
•79<1H,8) 

-03(1H.8) 


50 


A-57 




.23 (IH. dAB. J = 11.4Hz) 
34 (IH, dAB, J = 11.4Hz) 
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Example 58 (Method A-2) 
[0226] 




(1)8->11 



so [0227] To a solution of the compound (8) (1 .16 g, 3.0 mmol) which was prepared in Example 1 in dimethytformamide 
(30 ml) were added thicphen-2,5-dicart>oxylic acid monodiphenylmethyl ester (1 .0 g, 3.0 mmol), 1 -hydroxybenzotriazole 
hydrate (450 mg, 3.3 mmol). and 1-ethy1-3^3<iimetbylaminoprop^ hydrochloride (640 mg, 3.3 mmol) at 

room temperature and the resulting mixture was stirred for 1 7h. The reaction mixture was poured into water. To this mix- 
ture was added 2N hydrochloric acid aq. tor adjusting acidic condition and resulting mixture was extracted with ethyl 

55 acetate. The organic layer was washed with 5 % sodium hydrogencaibonate aq.. water, and brine, dried over sodium 
sulphate, and concentrated in vacuo. The residue was subjected to silica gel column chromatography (hexane : ethyl 
acetate = 3 : 1) to give 1 .51 g (71 %) of the aimed compound (1 1 ). 



50 
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NMR (CDCI3) 8 ppm : 1 .46 (9H, 6). 1 .70 (1 H, m), 2. 18 (1 H, m), 3.10-3.40 (2H), 3.45-3.70 (2H). 3.90-4.05 (1 H), 4.05- 
455 (1H), 4.35 (1H, d AB , J=11-1 Hz), 4.42 (1H, d ABt Hz), 7.05 (1H, s), 7.20-7.50 (20H), 7.79 (1H, d, J =4.0 
Hz),8.75(1H,m). 

(2) 11 -> 12 

[0228] To a solution of the compound (1 1) (1.51 g, 2.15 mmol) in methanol (15 ml) and dimethylsuffoxide (5 ml) was 
added 1 N potassium hydroxide aq. (4 ml) and the resulting mixture was stirred for 1 7.5 h at room temperature. Methanol 
was removed by concentrating in vacuo, the residue was dissolved in water, and the mixture was washed with ether. To 
the aqueous layer was added 2N hydrochloric acid aq. for adjusting acidic condition and the mixture was extracted with 
ethyl acetate. The organic layer was washed with water and brine, dried over sodium sulfate, and concentrated in vacuo 
to give 1 . 16 g (100 %) of the compound (12). 

NMRfCDCySppm : 1.47(9H, s), 1.79(1H, m), 2.13 (1H, m), 3.20-3.45 (2H), 3.45-3.70 (2H), 3.904.05 (1H), 4.05- 
425 (1 H), 4.34 (1 H, d AB , J=1 1 .1 Hz), 4.41 (1 H, d^ J=1 1 .1 Hz), 7.20-7.60 (10H), 7.77 (1 H, d, J =4.0 Hz), 8.65 (1H, 
m). 

(3) 12->13 

[0229] To a solution of the compound (1 2) (1.15g, 2.1 mmol) in tetrahydrofuran (20 ml) were added triethytamine (0.3 
ml) and ethyl chlorocarbonate (0.2 ml) under ice-cooling with stirring and the resulting mixture was stirred for 1 h at the 
same temperature. The precipitated salts were filtered off and the filtrate was added dropwise to the suspension of 
sodium borohydride (0.24 g, 6.3 mmol) in water at room temperature and the resulting mixture was stirred for 3.5 h. The 
reaction mixture was poured into water. To the mixture was added 2N hydrochloric acid aq. for adjusting acidic condition 
and the resulting mixture was extracted with ethyl acetate. The organic layer was washed with water, 5 % sodium hydro- 
gencarbonate aq., water, and brine, dried over sodium sulfate, and concentrated in vacuo to give 1 . 1 1 g (99%) of the 
alcohol derivative (13). 

NMR (CDCI3) 8 ppm : 1.46 (9H, s), 1.65-1.80 (1H), 2.50 (1H, m), 3.10-3.40 (2H), 3.45-3.65 (2H), 3.90-4.25 (2H), 
4.38 (2H, m), 4.82 (2H, s). 6.95 (1H, d, J-3.8 Hz), 7.25-7.50 (10H), 8.34(1H, m). 

(4) 13 -> 14 

[0230] To a solution of oxaryl chloride (0.282 ml, 3.2 mmol) in dichloromethane (5 ml) was added dropwise a solution 
of dimethybulfoxide (0.45 ml, 6.3 mmol) in dichloromethane (1 ml) at -78 *C After this mixture was stirred for 1 0 min at 
the same temperature, to this mixture was added dropwise a solution of the compound (13) (1 .1g, 2.1 mmol) in dichlo- 
romethane (5 ml) over 15 min and the resulting mixture was stirred for 1 .5 h at room temperature. The reaction mixture 
was diluted with chloroform. The organic layer was washed with 2N hydrochloric acid aq., 5 % sodium hydrogencar- 
bonate aq., water, and brine, dried over sodium sulfate, concentrated in vacuo. The residue was subjected to silica gel 
column chromatography (hexane : ethyl acetate = 3 : 1 to 1 : 1) to give 0.91 g (83 %) of the compound (14). 

Thin layer chromatography : Rf = 0.4 (hexane : ethyl acetate =1:1) 

NMR (CDCySppm : 1.47 (9H. S), 1.60-1. 80(1 H), 2.14(1H, m), 3.103.40 (2H), 3.50-3.70 (2H), 3.98(1H. m), 4.05- 
425 (1 H), 4.39 (2H, m), 7.25-7.55 (9H), 7.58 (1 H,d,J= 4.0 Hz), 7.71 (1 H, d, J = 3.8 Hz), 8.84(1 H, m), 9.93 (1 H, s). 

(5) 14 -> 15 

[0231] To a solution of the compound (14) (900 mg, 1.73 mmol) in toluene (20 ml) were added thiazolidiendion (240 
mg, 2.1 mmol), 1M solution of piperidine in toluene (0.17 ml), and 1M solution of acetic acid in toluene (0.17 ml) and 
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(A-1) from the compound (9) in Example 1 using the compound (15) as a starting material. 

NMR (CDCIa) Sppm : 1.76-1.96 (1H). 2.14-2.32 (1H), 3.20-3.55 (3H). 3.70-4.19 (2H), 4.25 (1H, d AB . J = 11.2 Hz), 
4.36 (1H. d AB , J = 115 Hz). 4.40-4.60 (1H). 7.08 (1H, m). 7.17 (1H. d. J = 4.0 Hz), 7.20-7.70 (15H). 7.57 (1H, d, J 
s - 4.0 Hz). 7.79 (1H. m). 7.89 (1H. s). 8.18 (1H. m). 8.89 (1H, m). 
IR v max (nujol) : 1747, 1706. 1597. 1293 cm 1 . 



10 


Elemental analysis (C^H^NaOeSaF • 0.5H 2 O) 




Calcd.: 


C.65.24; 


H.4.41; 


N.5.57; 


S.8.50; 


F.2.52%. 




Found: 


C.65.25; 


H.4.49; 


N.5.61; 


S.8.64; 


F.2.48%. 



15 

[0233] The compounds (A-59) to (A-66) were synthesized in a manner similar to that described in the above method. 
The results were shown in Table 7. 

20 



25 



30 



35 



40 



45 



SO 
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Table 7 





Compound 

No. 


-G-J-X*- 


6 


NMR(CDCls) 
Sppm 




A-58 


0 


0 


4.25(lH,dAB. J=11.2Hz) 
4.36 (IH, dAB, J — 11.2Hz) 
7.89 (IH, a) 




A-59 


0 


S 


•k.£a (in, qab, t) = ll.Ztiz) 
4.36 (lH, (Jab, J = 11.2Hz) 
7.70 (lH, e) 




A en 




o 


4.28 (UidAB, J = 11.4Hz) 

A tk A /i TT a T — — *tt v 

4.34 (IH, dAB, J = 11.4Hz) 
7.71 (IH, a) 


25 


A-61 




s 


4.28 (1H, dAB. J - 11.1Hz) 
4.39 (Ui dAB, J = 11.1Hz) 
7.50 (1H, a) 


30 


A-62 


o o 


0 


4 27 flH d»n J = 11 OHV* 
4.39 (IH, dAB, J = 11.0Hz) 


35 


A-63 


"XX 


s 


4.26 (IH, dAB, J=11.2Hz) 
4.39 (IH, dAB. J=11.2Hz) 




A-64 


V 


0 


4.25 (IH, dAB, J= 11.1Hz) 
4.33 (IH, dAB, J=ll.lHz) 
6.76 (lH,d, J = 3.3Hz) 
7.50 (1H. s) 


40 


A-65 


o 


0 


4.25 (UidAB, J = 11.3Hz) 
4.35 (IH, dAB, J = 11.3Hz) 
6.77 (IH, a) 


45 


A-66 




0 


4.24 (IH, dAB, J=ll.lHz) 
4.35 (lH,dAB,J=ll.lHz) 
6.92 (lH.d. J = 2.8Hz)) 



so 
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(1) 16 -> 17 

35 

[0235] To a solution of N-Boc-ds-4-hydroxy-L-proline methylester (16) (5.46 g, 22.26 mmol), 2-phenylphenol (4.17 g, 
24.50 mmol), and triphenytphosphine (6.60 g, 24.50 mmol) in tetrahydrofuran (100 ml) was added dropwise a solution 
of azodicarboxylic acid diethyfester (4.27 g, 24.52 mmol) in tetrahydrofuran (30 ml) under ice-cooling with stirring. The 
mixture was stirred for 18 h at room temperature, concentrated in vacuo. The residue was dissolved in ether (100 ml). 
40 The precipitated crystal was filtered off and the filtrate was concentrated in vacuo. The residue was subjected to silica 
gel column chromatography (hexane : ethyl acetate ■ 3 : 1) to give 6.19% (67%) of the corrpound (17). 

NMR (CDCI3) 8 ppm : 1.40(2/3 x 9H. s), 1.43 (1/3 x 9H. s), 1.97-2.18 (1H), 2.34-2.42 (1H). 3.56-3.87 (5H), 4.09- 
4.40 (1H), 4.82 (1H ( br s), 6.94 (1H, d, J = 8.2 Hz), 7.08 (1H, t, J = 7.4 Hz), 7.22-7.51 (7H). 
45 IB v max (CHCI3) : 1747, 1694 cm' 1 . 



Elemental analysis (C23H27NO5 • 0. 1 H 2 0) 


Calcd. 
Found: 


:C,69.19; 
C.69.13; 


H.6.87; 
H.6.96; 


N,3.51%. 
N,3.63%. 



55 (2)17->18 

[0236] To a solution of the compound (1 7) (6.04 g, 1 5.20 mmol) in tetrahydrofuran (60 ml) was added lithium borohy- 
dride (497 mg, 22.82 mmol) under icecooling and the resulting mixture was stirred for 1 h at room temperature. To the 



54 



EP 0 976 748 A1 

Ihecrud conpounddS). ^ ^^^^^ brmea ^ wn ^«ed in vacuo to give 6.37 9 (>1 00%) 

5 tKvmm (CHCI3) : 3361 . 1 670 cm" 1 . 

(3)18->19 



75 



Wv^CCHCU :2107,1686 cm' 



20 



30 



Elemental analysis (C^Hge^Oa) 


Caicd.: 
Found : 


C, 66.99; 
C, 66.81; 


K6.64; 
K6.83; j 


N, 14.20%. 
N, 14.40%. 



(4)19->20 



(14H>. 7.76-7.90 (2H). 7.83 <2H. ° "* 00 0H m) ' 687 (1H ' **• J " «• &8 Hz). 6.99-7.53 

IRv ™« (CHCy : 2106. 1663. 1632. 1598 cm" 1 . 



35 



40 



Elemental 


analysis (C3 1 H 25 N 4 F0 3 ) 


Caicd. : 
Found: 


C.71.53; 
C.71.47; 


H,4.84; 
H.4.99; 


N.10.76; 
N.10.81; 


Ftf.65%. 
F^3.88%. 



(5)20->21 



I (20) as a starling material. 



,R v max (CHCI3) : 1661, 1627, 1599 cm* 1 . 
(6)21->A-67 



so 



65 



t. J = 5.1 Hz). E73 (IK br s). * '* 9 ? 92 (2H)> 7 81 (1H " 6 >' 7 98 < 2H - * J - 81 Hz). 8.23 (1H, 

IRv fr.Uni \ . Qine 



■A v max (CHCI 3 ) : 2106, 1663, 1632, 1598 cm' 1 . 
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Elemental analysis (C42H32N3FO6S • O.3H2O) 



Calod. : 
Found: 



C.68.99; 


H.4.49; 


N.5.75; 


F.2.60; 


C.69.02; 


H.4.77; 


N.5.72; 


F.2.67; 



S,4.39%. 
S.4.24%. 



10 [0241] The compounds (A-68) to (A-1 41) were synthesized in a manner similar to that described in the above method. 
The results were shown in Tables 8 to 15. 



15 



20 



30 



35 



40 



50 
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Table 8 




Compound 
No. 




B 


NMR(CDCU) 
Sppm 


A-67 




0 


7.81 (IH, s) 

7.98 <2H,d, J = 8.1Hz) 

8.73 flH a) 


A-68 




5 


7.60 (IH, s) 

7.98 (2H,d, J=8.4Hz) 

9.77 (lH,s) 


A-69 




0 


6.89 (IH, d, J = 8.7Hz) 
7.78 (IH, s) 
7.98<2H,d, J = 8.4Hz) 


A-70 


oo- 


0 


6.89 (lH,d, J = 8.7Hz) 
7.80 (IH, s) 
7.99(2H,d.J = 8.7Hz) 


A-71 




0 


7.78 (IH, s) 

8.00 (2H.d, J = 8.6Hz) 

9.14 (IH. 8) 


A-72 




s 


7.57 (IH, s) 

8.00 (2H,d, J = 8.2Hz) 

10.17 (IH. 8) 


A-73 




o ; 


6.67 (lH,d, J = 7.8Hz) 
7.06 (2H,t J = 8.6Hz) 
7.79 (IH, 6) 
7.99 (2H, d. J = 8.2Hz) 


A-74 


c6 


s 


6.67 (lH,d, J=7.4Hz) 
7.06 (2H, t, J = 8.6Hz) 
7.59 (IH, s) 
8.00 (2H, d. J=8.2Hz) 


A-75 


GO* 


0 


1.39 (9H,s) 
7.81 (IH, s) 
8.01 (2H,d. J*8.4Hz) 


A-76 


0^ 


0 


6.64 (lH,d.J=7.8Hz) 

7.81 (IH, s) 

7.99 (2H.d, J = 8.4Hz) 



57 



EP0 976 748A1 



Table 9 



cm 0 

pound | ~ I"] i 
*a _ f 

I 6.48 OH, 

.-77 (f^V^S O 7wnH 





Compound 
u No. 




B 


NMR (CDCls) 
Sppm 


75 


A-77 




0 


6.48(lH,d,J = 8.2Hz) 
7.79 (IH, s) 
7.98 (2H.d. J = 8.1Hz) 


CV 


A-78 




S 


6.46 (Hid, J = 8.4Hz) 
6.70 (1H.4 J = 7.8Hz) 

n r£ /til *A 

/ .Ob \lri t 6) 




A-79 




0 


7.78 (lH, s) 

7.97 (1H. 8) 

8.00 (2H,d, J = 8^Hz) 

8.30 (lH,t J = 5.1Hz) 


25 


A-80 




S 


7.56 (IH, s) 

7.97 (IH, s) 

8.00 (2H,d, J = 8.5Hz) 

8.31 OH. t J = 5.1Hz) 


30 


A-81 




0 


6.74 (IH, d, J = 7.9Hz) 
7.79 (IH, s) 
7.88(lH,d,J = 8.2Hz) 
8.00 (2H. d.J = 8.2Hz) 


35 


A-82 




0 


6.9S (IH. d, J = 16.5Hz) 
7.04 (1H, d,J = 16.5Hz) 
7.76 (1H, b) 


40 


A-83 


ceo 


0 


3.96 (2H.b) 
7.77 (IH, 8 ) 


A-84 




0 


7.06 (2H.dd, J = 8.7. 8.1Hz) 
7.20 (IH, s) 
7.74 (IH, 8) 


45 


A-85 


ay 


0 


7.78 (lH,s) 

7.99 (2H,d. J = 8.2Hz) 

8.29(lH,tJ = 5.1Hz) 


SO 


A-86 




0 


7.81 (IH, s) 

7.96 (2H,d, J = 8.5Hz) 

8.23 (1H, t, J = 4.8Hz) 
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Table 10 



cro, 

3 NMR(CD 
Sppm 





Compound 

No. 




B 


NMH(CDCls) 
Sppm 


75 


A- 8 7 


l M e 

u 




2.92 (6H, s) 
7.78 (1H.S) 
7.98<2H.d,J=8.5Hz) 
8.29 (lH.t J = 5.1Hz) 


20 


A- 8 8 


Me 

• 


s 


2.92 (6H, a) 
7.57 (1H.S) 
7.99(2H,d, J=8.2Hz) 
8.29 (Hit J « 5.0Hz) 


25 


A-89 


Et 


0 


7.78 (IH. s) 

7.98 (2H. d J = 8 6Hz) 

8.29 (Hit, J = 5.1Hz) 


30 


A-90 




0 


5.75 (IH. b) 
7.77 (IH, s) 
7.97(2H,d,J = 8.5Hz) 
8.27 (Hit J « 5.0Hz) 




A-9 1 


Me 


o 


3.28 (3H. s) 

7.79 (IH, 6 ) 

7.97 (2H,d, J = 8.6Hz) 

8.27 (lH.tJ = 5.1Hz) 


35 


A-92 






5.93(lH,d,J = 8.2Hz) 

fifiSMW A T — o 
o.oo \m, a, o — oJaiz) 

7.80 (IH, s) 

7.97 (2H,d, J = 8.5Hz) 

8.28 OH, t J = 5.1Hz) 


40 


A-93 


(X 


0 


7.06 (2H,t J = 8.7Hz) 
7.80 (IH, s) 

8.00 (2H. d.J=8.4Hz> 


45 


A-94 




0 


7.00 (2H, t, J = 8.1Hz) 
7.92 (2H, d, J = 8.7Hz) 


50 


A-95 




0 


7.02 (2H,t J = 8.6Hz) 

7.77 (IH, s) 

7.95 (2H, d,J = 8.4Hz) 




A-9 6 




0 


7.00 (IH, s) 
7.77 (IH. s) 

7.98 (2H.d. J = 8.1Hz^ 
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Table 11 



2.13 (3H, s) 



Compound 

No. 


Rl 


NMR(CDCl3) 
Sppm 


A-97 


JO 


2.13 (3H, s) 

7 7C /"111 fl \ 
/. ft) vi.il, 8J 

7.93 (2H,d, J = 8.4Hz) 


A-98 




3.83 (3H, 8) 
7.78 (1H.S) 
7.97 (2H,d, J = 8.1Hz) 


A-99 




3.86 <3H, s) 
7.76 <1H, s) 

mm An ynT Y 1 T n .*-¥■•» x 

7.98 (2H, d, J = 8.4Hz) 


A- 100 


Me_Me 


1.12<3H,d, J = 6.9Hz) 
L2l<3H,d,J = 6.9Hz) 
7.77 (IH. b) 


A. 101 


oo° 


5.99 (lH,d, J=1.5Hz) 
b.Ul v±xi f a, J — U.Sxiz) 
7.77 (IH. e) 


A-102 




5.88 (IH, d, J s 1.5Hz) 

o.w \AiA| a, o - x.£Tiz/ 

7.76 (IH, s) 


A-103 




7.75 (IH. 8) 
7.91(2H.d,J = 8.4Hz) 


A-104 




1.22(3H,d.J=6.9Hz) 
1.27 (3H,d. J = 6.6Hz) 
7.77 (IH, s) 


A-105 




8.66(lH,dd,J = 6.0. 1.7Hz) 
8.86 (lH.d. J = 2.1Hz) 


A-106 


b-cf 


6.78 (lH.dd, J = 7.8.3.2Hz) 
7.77 (IH, 8) 

7.97 (2H, d, J = 8.1Hz) 
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Compound 
No. 




NMR (CDCI3) 
Sppm 


A-107 


i 

O-Q 

MeO 


0. /o von, 97 

6.67 OH. d. J = 6.9Hz) 
6.82 (lH,d. J=8.4Hz) 
7.76 (1H.8) 


A-108 


/ Me 


2.41 (3H, e) 1 

6.84 (IH, d, J = 7.2Hz) 

7.79 (IH, e) 

7.97 f2H. d. J = 8.1Hz) 


A-109 


d-d? 


6.86 (IH, d, J = 8.1Hz) 
7.97(2H,d,J=8.4Hz) 


A-110 


d-d? 


1.41 (3H. t J = 6 9Hz* 
6.85 (lH,d, J»7.5Hz) 
7.78 (IH, s) 
7.97 (2H.4 J=8.4Hz> 


A.1 11 


oo 


6.89 (lH,d, J = 8.4Hz) 
7.97 C2H, d, J ■ 8.4Hz)) 
8.36 (lUt. J = 2.0Hz) 


A-112 




0.00 ^xn, a, «i — o.ixiz; 
7.96 (2H, d, J = 8.4Hz) 


A-113 


d-o-o 


6.88 (IH, d, J = 7.8Hz) 
7.94 (2H,d, J=8.4Hz) 


A-114 


o-o 


7.76 (IH, s) 


A-115 


Me 


1.05 (3H, d, J = 6.9Hz) 
6.84 (lH,t J=7.7Hz) 


A-116 


MeO, 


3.77 (3H, s) 
7.79 (IH, a) 
7.97 (2H, d, J = 8.1Hz) 
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Tabl 13 



5 




O 


H 0 


10 










Compound 
No. 1 


Ri 


NMR (CDCls) 
Sppm 


15 


A-117 


MeO / 

Q-G 


3.83 (3H, 8) 
7.79 (IH, b) 
7.90 (2H.d. J=8.4Hz) 


SO 


A-118 




3.88 (3H. 8) 
7.77 (IH, 8) 




A-119 




7.79 (IH, 8) 

7.97 (2H,d. J = 8.5Hz) 


ss 


A-120 


MeO/ 

o-p 

Me-< 
Me 


f\ OT /OTT J T A ATT X 

0.97 (3H. d, J = 6.6Hz) 
1.26 (3H,dL J = 6.6Hz) 
3.79 (3H, s) 
7.91 (2H, d, J = 8.7Hz) 


30 


A-121 


Me 
)-Me 


107C3H d. J = 6 8Hzl 
1.16 (3H, d, J = 6.0Hz) 
7.77 (IH, s) 
7.93(2H,d,J = 8.4Hz) 


35 


A-122 


Me 
>-Me 

o-o 


1.17 (3H, d, J = 6.0Hz) 
1.22 (3H,d, J = 6.0Hz) 
3.81 (3H, 8) 
7.76 (IH, s) 

/.Oi7 (ATI, Q, <J — 0.1112) 


40 


A-123 


Me 


0.87 (3H.d, J = 6.6Hz) 
0.88 (3H,d, J=6.6Hz) 
7.79 (IH, s) 

7 47 fPH J .1-8 ^Hv\ 


45 


A- 124 


Me 


0.95 (3H,d, J = 6.6Hz) 
0.96 (3H.d, J = 6.6Hz) 
7.77 (IH, s) 
7.91 (2H.d. J = 8.4Hz) 


50 


A-126 




1.01 (3H,d, J = 6.3Hz) 
7.75 (IH, 8) 
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Table 14 




Compound 
No. 


R 1 


X 


NMR fCDPM 
5 ppm 




Mo 






A- 126 


Me-< 
Me 


H 


7.77 OH. 8 ) 


A- 127 




H 


1.35 (3H,t, J=6.9Hz) 
3.99 (2H.Q, J=6.9Hz) 
7.97 (2H.d, J = 8.4Hz) 


A- 128 


y If v '/ 


H 


1.38 (3ft t. J = 6.9Hz) 
4.05 (2H,q, J=6.9Hz) 
7.77 (1H 8) 
7.90 (2H. d. J = 8.4Hz^ 


A- 129 




H 


7.77 (1H, 8) 




BO, 






A-130 


o-p 

Me-( 
Me 


H 


7.76 (IH, e) 

7.90 (2H, d, J = 8.7Hz) 


A-131 


Me 


F 


/\ O/* /«>TT J T rf% ATT \ 

0.86 (3H, d, J = 6.6Hz) 
0.87 (3Hq, J = S.6Hz) 
7.78 (IH, s) 
8.03 (2H. d. J = 8.7Hz) 


A-132 




F 


7.93 (2H, d, J = 8.1Hz) 




Me 






A-133 


Me-( 
Me 


F 


7.78(l/2xlH.s) 
7.79 (l/2xlH, 6) 


A-134 


MeO , 
0 Br 


F 


3.76 (3H. s) 

7.15 (lH,dd,J= 7.8, 1.6Hz) 

7.78 (lH.s) 

8.04 (2H.d. J = 8.1Hz) 
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Compound 
No. 




X 


J 


NMR (CDCIa) 
8 ppm 


A-135 




F 


- 


3.87 (3H,b) 
7.78 (IH, s) 


A-136 




H 


• 


2.70 (3H, s) 

4.48 (lH,d,J=11.8Hz) 
7.53(2H,d,J=8.4Hz) 


A-137 


do 


H 




6.57(lH,d,J = 15.8Hz) 
7.78 (IH, b) 


A-138 




H 




1.26 (3H. d. J = 6 3Hz) 
1.28(3H,d,J = 6.3Hz) 
7.80 (IH, s) 
7.97 (2H,d, J = aiHz) 


A-139 




H 




1.30 (3H, d, J = 6.0Hz) 

1.31 (3H.d, J = 6.0Hz) 
7.78 <1H, a) 

7.90 (2H,d. J = 8.4Hz) 


A-140 




H 




1.33 (3H.d, J = 6.3Hz) 
1.36 (3H,d, J = 6.3Hz) 
7.76 (IH, s) 


A-141 


Me 

Me 


H 




7.77 (IH, s) 

7.90 (2H, d, J = 8.1Hz) 



64 



Example 142 (Method B-1) 
[0242] 
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(1)22->23 

40 



45 





Elemental analysis (C^HgyNOs) 


so 


Calcd. ; 


C, 69.50; 


H.6.85; 


N, 3.52%. 




Found: 


C, 69.77; 


H, 6.71; 


N, 3.72%. 



(2)23->24 



66 



10244] The compound (24) was obtained In a manner similar to that described in the 
in Example 1 using the above mentioned compound (23) as a starting material. 



synthesis of the compound (9) 
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NMR (CDCy 6 ppm : 1.47 (9H. s). 1.85-2.00 (1H), 2.30-2.60 (1H), 3.40-3.55 (2H), 4.05-4.22 (1H), 4.40 (1H. d AB , 
J=11.2 Hz), 4.44 (1H, d AB , J=11.2 Hz), 7.20-7.80 (14H), 9.08 (1H, br s), 9.77 (1H, br s). 
v max (NujoQ : 1741, 1 703, 1 589 cm" 1 . 



5 (3) 24-> B-1 



10 



[0245] The amine hydrochloride derivative (25) was obtained in a manner similar to that described in the synthesis of 
the compound (10) in Example 1 using the compound (24) as a starting material. Successively, the compound (B-1) 
was obtained in a manner similar to that described in the synthesis of (A-1) in Example 1 using the hydrochloride deriv- 
ative (25) as a starting material. 



15 



NMR (CDCI3) 6 ppm : 251 -2.40 (1 H), 2.43-2.59 (1 H), 3.39 (2H, d, J=3.8 Hz), 4.00-4.12 (1 H), 4.29 (1 H, d AB , J=1 1 .2 

Hz), 4.42 (1H, d AB , J=H.2 Hz), 4.93 (1H, dd, J=5.8, 8.4 Hz), 7.11 (2H, m), 7.24 (15H, m), 7.76 (1H, s), 7.74-7.87 

(4H, m), 8.68 (1H. s). 9.43 (1H. s). 

IR v max (Nujol) : 1740. 1704, 1619, 1596 cm' 1 . 

MS(nVz):726(IMHr). 



20 



25 



30 



40 



45 



50 



Elemental analysis (C^H^^FSOe •0.4H 2 O) 



Calcd. 
Found : 



C. 68.82: 


H.4.51: 


N, 5.73; 


F.2.59; 


C. 68.86; 


H. 4.67; 


N. 5.76; 


F.2.52: 



S.4.37%. 
S.4.25%. 



[0246] The compounds (B-2) to (B-7) were synthesized in a manner similar to that described in the above method. 
The results were shown in Tables 16 and 17. 
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Compounc 
No. 




B 


NMR (CDCls) 

S nnm 


B-l 




0 


4.29(lH.djkB,J=11.2Hz) 
4.42(lH,dAB, J =11.2 Hz) 
7.76 (1H. s) 


B-2 




S 


4.29 (1H, (Iab, J =11.1 Hz) 
4.42(lH,dUB. J =11.1 Hz) 
7.58 (1H, 8) 


B-3 




0 


4.29 (1H, cUb, J=11.3Hz) 
4.42 (1H, cUb, J =11.3 Hz) 
7.77 (1H, b) 


B-4 




s 


4.30(lH,d*B, J =11.2 Hz) 
4.42(1H,<Ub, J =11.2 Hz) ! 
7.56 (1H, b) 


B-5 


cro M . 


0 


2.40 (3H,s) 

4.28(lH,dAB, J =11.2 Hz) 
4.41(1H,iUb, J =11.2 Hz) 
7.78 (1H, s) 


B-6 




s 


2.41 (3H, 8) 

4.28(lH F dAB. J =11.2 Hz) 
4.41 (1H, dab, J =11.2 Hz) 
7.58 (lH.s) 
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Compound 
No. 




NMR(CDCU) 
Sppm 


B-7 




4.31 (lH, oLab, J =11.2 Hz) 
4.44(lH,dAB. J =11.2 Hz) 
7.74 (lH f 8) 



20 



Example 149 (Method B-2) 
25 [0247] 




45 

(1)23->26 



[0248] To a solution of the above mentioned compound (23) (826 mg, 2.08 mmol) in Example 149 and 2- aminothi- 
ophen-5-carbardehyde (240 mg, 1.89 mmol) in chloroform (50 ml) were added triethylamine (0.82 ml, 5.88 mmol) and 
so 2-chloro-1 ,3-dimethylimidazolinium chloride (DMC) (479 mg, 2.83 mmol) under ice-cooling with stirring and the result- 
ing mixture was stirred for 4 h at room temperature. The reaction mixture was washed with 2N hydrochloric acid, water, 
and brina The organic layer was dried over sodium sulfate and concentrated in vacuo. The residue was subjected to 
silica gel column chromatography (hexane : ethyl acetate = 1 : 1) to give 498 mg(52 %) of the compound (26). 



55 NMR (CDCI3) 6 ppm : 1.48 (9H. s). 2.03 (1H. m), 2.59 (1H. m), 3.44 (1H. m), 4.15 (1H, m), 4.40 (1H. d AB . J-11.1 
Hz). 4.45 (1H,d ABf J.11.1 Hz), 4.56 (1 H, m), 6.61 (1H, m), 7.23-7.53 (11 H), 9.76(1H,s), 10.89(1H,s). 
IR v m ax (CHCI3) : 3234, 1695, 1658, 1599 cm* 1 . 
FAB-MS (m/z) : 507 ([MH]*). 
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(2)26->27 



[0249] The compound (27) was synthesized in a manner similar to that described in the synthesis of the compound 
(15) in Example 58 using the compound (26) as a starting material. 

NMR (CDCI3) 5 ppm : 1.51 (9H, s). 2.21 (2H, m). 3.45 (1H, m). 3.64 (1H, m), 4.20 (1H, m). 4.42 (2H, s), 4 62 (1 H 
m), 6.48 (1H, d, J = 4.4 Hz), 7.09 (1H, d. J=4.0 Hz), 7.25-7.54 (9H). 7.82 (1H, s), 10.18 (1H, br s), 10.97 (1H. s). ' 
IR v ^ (CHCI3) : 3394, 3220. 1733. 1690. 1665. 1595 cm 1 . 
FAB-MS (mft) : 605 (M+). 



(3)27->B-8 



[0250] The compound (B-8) was obtained in a manner similar to that described in the synthesis of the compound (A- 
1) from the compound (9) in Example 1 U6ing the compound (27) as a starting material. 

NMR (CDCIg) Sppm :2.32 (1H, m), 2.50 (1H, m), 3.39 (2H. d, J=3.8 Hz), 4.05 (1H. m), 4.31 (1H. d^, J-11.1 Hz) 

4.42 (1H. dAB. J-11.1 Hz). 4.98 (1H. dd. J=5.8. 8.6 Hz). 6.90 (1H. d, J - 4.0 Hz). 7.08-7.70 (16H). 7.85 (2H. m). 

7.90(1H.8),8.52(1H.s).10.46(1H,8). 

Mvmn (CHCI3) : 3308. 1737. 1697. 1651 . 1597 cm" 1 . 



Elemental analysis (C^HaoNaF^Oe • 0.6H2O) 



Calcd: 


C. 64.69; 


H.4.23; 


N. 5.66; 


F.2.56; 


S.8.64%. 


Found: 


C. 64.77; 


H.4.38; 


N. 5.69; 


F.2.52; 


S.8.63%. 
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Example 150 (Method B-2) 
[0251] 



5 



10 



15 



20 



25 




B-9 



30 



(1) 23 ->28 

35 [0252] The compound (28) was obtained in a manner similar to that described in the synthesis of the compound (9) 
in Example 1 using the compound (23) described in Example 142 and piperidine-4-carbaxylic acid ethylester as a start- 
ing material. 

NMR (CDCI3) 5ppm : 1 .26 (3H, t, J = 7.2 Hz), 1.38-1.45 (9H), 1.53-1.79 (2H). 1.84-2.02 (3H), 2.03-2.25 (1H), 2.46- 
40 2.60 (1H), 2.75-2.91 (1H), 2.99-3.27 (1H), 3.43-3.95 (3H), 4.00-4.15 (1H), 4.15 (2H, q, J=7.2 Hz), 4.26-4.46 (3H), 
4.60-4.79 (1 H), 7.24-7.52 (9H). 
IRv^fFilm) : 1730, 1698, 1655 cm' 1 . 

(2) 28 ->30 

45 

[0253] To a solution of the compound (28) (4.20 g, 7.83 mmd) in methanol (100 ml) was added lithium hydroxide 
monohydrate (150 g, 28.6 mmol) and the resulting mixture was stirred for 30 h at room temperature. To the reaction 
mixture was added 2N hydrochloric acid aq. (1 5 ml) and methanol was removed by concentrating in vacuo. The residue 
was dissolved in ethyl acetate and the organic layer was washed with water and brine, dried over sodium sulfate, and 
so concentrated in vacuo to give the crude compound (29). The compound (30) was obtained by treating the conpound 
(29) in a manner similar to that described in the synthesis of the compound (13) in Exarrple 58. 

NMR (CDCI3) 8 ppm : 1.00-1.29 (2H), 1.37-1.45 (9H), 1.68-1.99 (4H), 2.04-2.26 (1H), 2.50-2.67 (1H), 2.89-3.19 
(1H), 3.43-3.69 (4H), 3.79-4.17 (2H), 4.30-4.47 (2H), 4.51-4.79 (2H), 7.26-7.52 (9H). 
55 IR v max (KBr) : 3437, 1698. 1645 cm" 1 . 
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• I ^LJ h C o COmp0, i!! d (31) W8S 0Wained " a manner similar to that described in the synthesis of the comoound ( 14) 
in Example 58 using the compound (30) as a starling material. compound (14) 

o«i?? Cl3,8PPm: 1 - 40(1/2X9H ' S >' 1 "(1«X9H.S). 1.49-1.71 (2H), 1.83-2 26(4H) 243-2 59Mm 2fl3 

W v max (KBr) : 3432. 1 725, 1698. 1655 cm" 1 . 





Elemental analysis (C^H^NgOs • 0.5H 2 O) 


15 


Cafcd. : 


C, 69.44; 


H, 7.43; 


N, 5.58%. 




Found : 


C, 69.50; 


H, 7.30; 


N, 5.66%. 



20 



25 



(3) 31 -> B-9 

[0255] The compound (B-9) was obtained in a manner similar to that deserih^ in tha eunth^^ ~* ^ , * 

58) in Example 58 using the compound (31) as a starting material. ^ ^"^^ (A " 

NMR (CDCfe) 6 ppm : 1.23-1.73 (3H). 1.73-2.50 (4H). 2.58-2.90 (1H). 3.01-328 (1H) 339-369 f2W 3<tt-4 17 
,R v max (KBO : 3438, 31 18, 1 748, 1708, 1635, 1597 cm* 1 . 



30 



Elemental 


analysis (C 41 H3 6 N 3 SF06 -O.SH^) 


Calcd. : 
Found : 


C t 67.92; 
C, 67.86; 


H, 5.12; 
H, 5.01; 


N, 5.80; 
N, 5.73: 


S, 4.42; 
S, 4.44; 


F, 2.62%. 
F,2.56% 



40 



45 



50 
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as (1)23->32 

[0257] To a solution of the compound (23) (2 g, 5.03 mmol) and triethylamine (0.7 ml, 5.02 ml) in tetrahydrofuran 
(10 ml) was added ethyl chlorocaitoonate (0.75 ml, 7.88 ml) under ice-coding with stirring and the resulting mixture was 
stirred for 5 h at the same terrperature. The precipitation was filtered off, and the filtrate was added dropwise to the sus- 
40 pension of sodium borohydride (0.57 g, 5.1 mmol) in water (10 ml) under ice-cooling with stirring. The reaction mixture 
was allowed to warm to room temperature and stirred for 2 h. The mixture was partitioned between ethyl acetate and 
2N hydrochloric acid aq. The organic layer was washed with 5 % sodium hydrogencarbonate aq., water, and brine, dried 
over sodium sulfate, and concentrated in vacuo to give 1 .93 g (100%) of the crude compound (32). 

45 (2)32->33 

[0258] To a solution of the compound (32) (1 .33 g, 3.47 mmol) in N, N-dimethyHbrmamide (10 ml) was added 60 % 
sodium hydride (140 mg, 3.5 mmol) under ice-cooling with stirring and the resulting mixture was stirred for 30 min. To 
the reaction mixture was added 4-bromomethylbenzoic acid methyl ester (790 mg, 3.54 mmol) at the same terrperature 
so with stirring and the resulting mixture was allowed to warm to room temperature and stirred for 24 h. The mixture was 
partitioned between ethyl acetate and 2N hydrochloric acid aq. The organic layer was washed with 5 % sodium hydro- 
gencarbonate aq., water, and brine, dried over sodium sulfate, and concentrated in vacuo. The residue was subjected 
to silica gel column chromatography (hexane : ethyl acetate = 5 : 1) to give 480 mg (26%) of the aimed compound. 

55 NMR (CDCI3) 5 ppm : 1.43(9H, s), 1.90-2.15 (2H), 3.25-3.75 (4H), 3.91 (3H. s). 3.95-4.20 (2H), 4.38 (2H. s). 4.55 
(2H, s), 7.20-7.55 (1 1 H), 8.00 (2H, d, J=8.2 Hz). 
IRv max (Rlm) : 1721, 1694, 1613, 1395, 1279, 1108, 755 cm' 1 . 
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Elemental analysis (C32H 37 N0 6 • 0.3C 6 He) 


Calcd.: 
Found: 


C, 73.14; 
C, 73.01; 


H, 7.05; 
H. 7.10; 


N, 2.52%. 
N, 2.61%. 



w (3)33->34 

[0259] A solution of the compound (33) (480 mg, 0.90 mmol) in tetrahydrofuran (2 ml) was added dropwise to a sus- 
pension of lithium aluminum hydride (34 mg, 0.9 mmol) in ether (5 ml) with stirring at room temperature and the result- 
ing mixture was stirred for 1.5 h. Hie reaction mixture was partitioned between ethyl acetate and 2N hydrochloric acid 
15 aq. The organic layer was washed with 5 % sodium hydnogencartjonate aq., water, and brine, dried over sodium sulfate, 
and concentrated in vacuo to give 410 mg (91.1%) of the compound (34) as an oil. 

NMR (CDCb) 8 ppm : 1.43 (9H, S), 1.65-1.80 (2H), 1.90-2.15 (1H), 3.30-3.80 (4H), 3.804.20 (2H), 4.36 (2H, m), 
4.49 (2H, s), 4.68 (2H, s), 7.20-7.60 (13H). 

20 

(4) 34->35 

[0260] A solution of the compound (34) (410 mg, 0.81 mmol) in tetrahydrofuran (2 ml) was added dropwise to a solu- 
tion of Dess-Martin reagent (51 0 mg, 1 .20 mmol) in dimethylsulfoxide (4 ml) at room temperature and the resulting mix- 
as lure was stirred for 2 h. The reaction mixture was diluted with ethyl acetate (30 ml) and washed with water and brine. 
The organic layer was dried over sodium sulfate and concentrated in vacuo to give 390 mg (95.1%) of the compound 
(35). 

NMR (CDOg) 5 ppm : 1.43 (9H, s), 1.50-1.65 (1H), 1.95-2.15 (1H), 3.30-3.80 (4H). 3.804.20 (2H), 4.38 (2H, m), 
30 4.54 (2H, s), 7.20-7.55 (11H), 7.84 (2H, d, J-8.0 Hz), 10.00 (1H, s). 

(5) 35 -> 36 

[0261] To a solution of the compound (35) (390 mg, 0.78 mmol) in toluene (12 ml) were added 2,4-thiazoWinedione 
« (100 mg, 0.85 mmol), 1 M-piperidine in toluene (78 ul, 0.078 mmol), and 1M-acetic acid in toluene (78 pi, 0.078 mmol) 
and the resulting mixture was heated at reflux for 24 h. The solvent was removed by concentrating in vacuo. The residue 
was subjected to silica gel column chromatography (chloroform : methanol = 50 : 1 j to giv 267 mg (57.2%) of the aimed 
compound (36). 

40 NMR (CDCy 8 ppm : 1.44 (9H, s), 1.50-1.70 (1H), 1.95-2.20 (1H), 3.10-3.75 (4H), 3.904.20 (2H), 4.38 (2H, m), 
4.54 (2H, s), 7.20-7.55 (13H), 7.83 (1H, s), 8.73 (1H, br s). 



(6)36->C-1 



EP0976 748A1 

(continued) 



Elemental analysis (C^H^FSOe • 0.3C 6 H 14 • 0.3H 2 O) 



Found : 



C, 70.94; 


H, 5.35; 


N t 3.79; 


F.2.63; 



S.4.21%. 



[0263] The compound (C-2) was synthesized in a manner similar to that described in the above method. The result 
was shown in Table 18. 



Table 18 



B 




Compound 

No. 


B 


NMR (CDCls) 
Sppm 


C-l 


0 


4.27 (1H, (Ub, J= 11.2Hz) 
4.33 (1H, (Lab, J=11.2Hz) 
7.81 (1H. s) 


C-2 


S 


4.27(1H,<1ab, J=11.4Hz) 
4.34 (1H, dUfi, J=11.4Hz) 
7.61 (1H, s) 
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Example 153 (Method E-1) 

[0264] 



10 




Dess-MartJn 
iH oxdation 




H0 Wittig reaction 
NBoc 



38 




/^^^ 1)KOH 
VNBoc 



3d 



2) OCOjEt 
NaBH 4 



20 



25 




CHO 



30 



35 





5V 



E-1 



40 

(1)32->37 

[0265] The compound (37) was obtained in a manner similar to that described in the synthesis of the compound (35) 
45 in Example 151 using the compound (32) described in Example 151 as a starting material 

NMR (CDCI3) 8 ppm : 1 .43 and 1 .46 (9H, each s), 1 .70-1 .95 (1 H), 1 .95-2.20 (1 H), 3.40-3.75 (2H), 3.90-4.30 (2H), 
4.40 (2H t s), 7.20-7.40 (9H), 9.39 and 9.50 (1H, each d, J * 3.8 and 3.6 Hz). 
IR v max (Film) : 1737. 1697, 1395 cm' 1 . 

50 





Elemental analysis (C23H27NO4 • 0.2H 2 O) 


55 


Calcd. : 


C. 71.74; 


H, 7.17; 


N, 3.64%. 




Found : 


C.71.83; 


H, 7.24; 


N, 3.53%. 
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(2)37 ->38 

[0266] To a solution of the compound (37) (3.00 g, 7.9 mmol) in ethanol (60 ml) were added to 4-methoxycarbonyl- 
ber«yltriphenyk)hosphoniumbromide (7.70 g, 15.7 mmol) and triethylamine (3.3 ml, 23.7 mmol) and the resulting mix- 
5 ture was heated at reflux for 6.5 h. Ethanol was removed by concentrating in vacuo. The mixture was partitioned 
between ethyl acetate and 2N hydrochloric acid aq. The organic layer was washed with 5 % sodium hydrogencarbonate 
aq., water, and brine, dried over sodium sulfate, and concentrated in vacuo. The obtained oily residue was subjected to 
silica gel column chromatography (hexane : ethyl acetate » 5 : 1) to give 3.0 g (74%) of the aimed corrpound (38). 

10 NMR (CDCI3) 6 ppm : 1.34 and 1.40 (9H, each s), 1.70-1.95 (1H), 2.10-2.35 (1H), 3.30-3.75 (2H), 3.90-4.10 (1H), 
3.91 and 3.92 (3H. each s), 4.10-4.95 (3H), 5.50-6.50 (2H), 7.20-7.40 (11H), 7.97 and 7.99 (2H, each d. J - 8.2 Hz). 



Elemental analysis (C32H35NO5 • O^Cghy 



Calcd.: 


C, 75.34; 


H, 6.89; 


N, 2.65%. 


Found: 


C t 75.31; 


H, 7.10; 


N, 2.74%. 



20 

(3)38->39 

[0267] To a solution of the compound (38) (2.98 g, 5.80 mmol) in methanol (30 mi) was added 5 % palladium-carbon 
(0.3 g) and the resulting mixture was hydrogenated at 1 atm. The catalyst was filtered off and the filtrate was concen- 
25 bated in vacua The obtained oily residue was subjected to silica gel column chromatography (hexane : ethyl acetate = 
5 : 1 ) to give 2.35 g(86%) of the aimed compound (39) 

NMR (CDCI3) 6 ppm : 1.44 (9H, s), 1.60-1.80 (2H), 1.95-2.30 (2H). 2.50-2.70 (2H), 3.20-3.80 (3H), 3.90 (3H, s), 
3.90-4.05 (1H), 4.37 (2H, br s), 7.15-7.55 (11H), 7.94 (2H, d, J = S.2 Hz). 
30 IR v max (Rim) : 1720. 1692, 1395, 1280 cm' 1 . 



Elemental analysis (C32H37NO5) 


Calcd.: 
Found: 


C, 74.53; 
C, 74.80; 


H, 7.23; 
H, 7.29; 


N, 2.72%. 
N, 2.63%. 



40 (4)39->40 

[0268] The compound (40) was obtained in a manner similar to that described in the synthesis of the corrpound (13) 
from the compound (1 1) in Example 58 using the compound (39) as a starting material. 

45 NMR (CDCI3) 6 ppm : 1.45 (9H, s), 1 .60-1.90 (2H), 1.95-2.35 (2H), 2.54 (2H, m), 3.30 (1 H, m), 3.35-4.05 (3H), 4.37 
(2H.s), 4.65 (2H,s), 7.05-7.55 (13H). 
<Rv max (Rlm) :3431, 1691, 1402 cm" 1 . 

(5)40 ->41 

50 

[0269] The corrpound (41) was obtained in a manner similar to that described in the synthesis of the corrpound (14) 
in Example 58 using the compound (40) as a starting material. 

NMR (CDCIa) 6 ppm : 1.44 (9H, s), 1.60-1.85 (2H), 1.95-2.30 (2H), 2.64 (2H, m), 3.29 (1H, m), 3.35-4.05 (3H), 4.38 
55 (2H, m), 7.25-7.55 (1 1 H), 7.79 (2H, d, J - 8.0 Hz), 9.97 (1 H, s). 



76 



EP0976748A1 

(6)41 ->42 

[0270] The compound (42) was obtained in a manner similar to that described in the synthesis of the compound (15) 
in Example 58 using the compound (41) as a starting material. 

NMR (CDCI3) 6 ppm : 1.45 (9H, s), 1 .67-1.81 (2H), 2.00-2.13 (2H), 2.53-2.67 (2H), 3.23<5.55 (2H), 3.96 (2H ( m), 
4.38 (2H,brs), 7.30-7.61 (14H). 
IR v max (Nujol) : 1717, 1692 cm" 1 . 



10 





Elemental analysis (034^5^0482 - 0.8H 2 O) 




Calcd. : 


C, 66.38; 


H, 6.16; 


N, 4.55; 


S, 10.42%. 


15 


Found : 


C, 66.15; 


H. 6.15; 


N f 4.88; 


S, 10.31%. 



(7) 42-> E-1 

20 [0271] The compound (E-1) was obtained in a manner similar to that described in the synthesis of the compound (A- 
1) from the compound (9) in Example 1 using the compound (42) as a starting material. 

NMR (CDCI3) 6 ppm : 1.88-2.00 (1H). 2.11-2.21 (1H), 3.27 (2H, d, J = 3.3 Hz), 3.76 (1H ( t, J = 6.6 Hz), 3.93 (1H f 
S), 4.23-4.29 (3H), 7.02 (3H. t. J - 8.3 Hz), 7.21-7.60 (20H), 7.78-7.83 (2H). 
& IRv max (KBr):1717, 1661,1630 cm" 1 . 



30 



Elemental analysis (C43H35N2O4S2F • 0.6C6H 14 * 0.8H 2 O) 



Calcd.: 
Found : 



C, 70.72; 


H, 5.83; 


N, 3.49; 


S, 8.00; 


C. 70.62; 


H, 5.91; 


N. 3.61; 


S, 7.99; 



F, 2.37%. 
F, 2.30%. 



35 [0272] The compounds (E-2) to (E-8) were synthesized in a manner similar to that described in the above 
The results were shown in Table 19. 



40 



45 



50 
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Table 19 



Compound 

[ No. 


-X*-X*- 


8 


NMR(CDCls) 
Sppm 


E-l 




S 


3.27<2H,d, J=3.3Hz) 
3.76 (1H, t, J=6.6 Hz) 


E-2 




0 


4.27 (2H,m) 
7.80 (lH,s) 


E-3 




s 


1.80-1.93 (1H, m) 
7.73-7.88 (2H.m) 


E-4 


.JOT 


0 


4.28-4.64 (2H, m) 
7.50-7.63 (2H, m) 


E-5 




s 


4.41(lH,dAB, J=16.3Hz) 
4.48 (1H, dAB, J=16.2 Hz) 


E-6 




0 


4.33-4.52 (2H,m) 
7.76-7.78 (7H,m) 


E-7 




s 


4.36 (1H, 8) 
4.44 (1H, s) 
7.76-7.88 (lH,in) 


E-8 




0 


1.81-1.92 (lH,m) 
4.33-4.43 (2H, m) 
7.74-7.86 (2H, m) 



40 



45 



SO 
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Example 161 (Method E-2) 
10273] 




25 (1)32->43 



30 



35 



for 30' min. The reacfion mto^'Z 2^^? ™ "* the «*0 

was stirred 

oas layer was extracted with ^Ze C^^^,^^^^^ 
aq., and brine, dried over magunesium sulfate u*Z*EZ»jF ^ 681 sodlum hydrogencarbonate 
ytformamide (100 ml). To ?* reskkje ^ *«*-«» * "Wimeth- 

.urewas sirred fcxehat 70 ^ea^ 

was separated and the aqueous layer was extracted into water-ethyl acetate. The organic layer 

hydrochloric acid aq.. sat so** ThSZSSS^^^^ 6 0Tg&nk: teyer was washed ** 1 N 
vacuo The residue was sSeS ^o ScTctSJm nS2J £t°T maflunesium ■** «* concentrated in 
(43). ^ to 6,hca flel co,umn chromatography to give 16.2 g(90%) of the aimed compound 



45 



50 



55 



IRv max (CHCI 3 ) :2246,1684 cm- 1 . ' 
FAB-MS (M/z) : 415([M+Na] + ) 

(2)43->44 

hydrkte in toluene (12.4 mQ and KSEETJS •££ iZ^r^^"***"^ 
sodium hydroxide aq. (24 3 mD and the resulting* IZ^Ll 2? . ° lhe react,on mbn *■» added 25 % 
t-*asdi.utedwHhV 

brine, dried over magnesium sulfate and concantmte! was J !e P arated 1116 <*gan.c layer was washed with 

silica gel (32.4 g) was addedtTs ^^X^Z?^I^^ SaS ^ in ^ a ^^^ 
filtrate was concentrat^Tn * „ nSSS^S^^ ^r 3 h at room temperature and filtered and the 
of the compound (44). '"residue was subjected to sdrca gel colunrocr^^ 

(1H. t. J - 1.8 Hz). AB ' HZ) ' 4 40 (1H " d AB' J " 114 7 - 2 3-7.53 (9H). 9.74 
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»R v max (CHCB) : 1 720. 1 682 cm" 1 . 
HR-FAB-MS (M/z) : C^H^Nf^ [M+H] + 



Caicd. : 


3965175. 


Found : 


396.2186. 



(3)44->E-9 

[0276] The compound (E-9) was synthesized in a manner similar to that described in the synthesis of the compound 
(E-1) from the compound (37) in Example 1 53 using the compound (44) es a starting material. 

NMR (CDCI3) 6 ppm : 0.92-2.18 (6H). 2.57 (2H. t J = 7.7 Hz), 3.17-3.82 (2H). 3.82-3.94 (1H). 4.10-4.39 (1H), 4.23 
(1H. d^ J = 11.3 Hz). 4.27 (1H, d AB , J = 11.3 Hz). 7.00-7.57 (19H), 7.80 (1H. s), 7.82 (2H. dd. J = 5.3. 8.9 Hz). 
IR v (KBi) : 1742. 1706. 1662 cm 1 . 



Elemental analysis ^H^NjOsSF) 



Calcd.: 


C. 72.91; 


H. 5.14; 


N.3.86; 


S. 4.42; 


F. 2.62%. 


Found : 


C. 72.71; 


H.5.35; 


N. 3.77; 


S.4.29; 


F.2.53%. 



[0277] The compounds (E-10) to (E-14) were synthesized in a manner similar to that descrbed in the above method. 
The results were shown in Table 20. 
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Table 20 




Compound 
No. 




B 


NMR(CDCls) 
5 ppm 


£.9 




0 


4.23 (IH, dAB, J=11.3Hz) 
4.27(lH,dA8, Jsll.3Hz) 
7.80 (IH, 6) 


£.10 




S 


4.23 (lH, dxB, J = 11.3Hz) 
4.27 (IH, dxB, J = 11.3Hz) 
7.63 (IH, s) 


17* 4 i 




s 


4.23 (IH, cUb, J=11.3Hz) 
4.28 (IH, Aab, J = 11.3Hz) 
5.60 (IH. dt, J = 11.9, 7.4Hz) 
6.46(lH,d,J = 11.9Hz) 
7.63 (IH. s) 


E-12 




0 


4.23 (IH, dAB, J=ll.lHz) 
4.28 (IH, dAB, J = 11.1Hz) 
5.58 (IH, dt J= 11.7, 7.4Hz) 
6.46 (lH,d. J=11.7Hz) 


E-13 




s 


4.27 (IH, dAB, J*11.3Hz) 
4.31 (IH, dAB, J = 11.3Hz) 
6.26 (IH. dt, J * 15.9, 6.9Hz) 
6.38(lH,d,J=15.9Hz) 
7.57 (IH. s) 


E-14 




0 


4.26 (1H ( dAB, J= ll.lHz) 
4.31 (IH, dAB. J = 11.1Hz) 
6.24(lH.dt, J = l5.9,6.9Hz) 
6.38 (1H.4 J = 15.9Hz) 
7.77 (lH.s) 
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Example 167 (Method F-1) 
[0278] 




30 (1)37->45 

[0279] To a solution of triphenylphosphoniummethoxyra^ (6.363 g, 15.32 mmol) in anhydrous 

ethanol (40 ml) was added triethylamine (4.27 ml, 30.64 mol) and the resulting mixture was stirred for 15 min under ice- 
cooling. To this mixture was added a solution of the compound (37) (3.043 g, 7.66 mmol) described in Exanple 153 in 
35 anhydrous ethanol (10 ml) and the resulting mixture was stirred for 15 min at the same temperature, allowed to warm 
to room temperature, and stirred for 1 h. The reaction mixture was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried over sodium sulfate, and concentrated in vacuo. The residue was 
subjected to silica gel column chromatography (hexane : ethyl acetate = 7 : 1) to give 2.73 g (79%) of the compound 
(45). 

40 

NMR (CDCI3) 8 ppm : 1.41 (9H, s), 1.76 (1H, ddd, J = 4.9, 7.3. 12.5 Hz), 2.04-2.22 (1H), 3.38 (1H, dd, J = 4.9, 1 1.6 
Hz), 3.60-3.76 (1H), 3.73 (3H, s). 3.90-4.00 (1H), 4.33-4.43 (3H), 5.83 (1H, d. J = 16.1 Hz), 6.72-6.84 (1H) t 7.27- 
7.50 (11H). 

IR v max (Film) : 1723, 1697. 1598 cm* 1 . 





Elemental analysis (C26H 31 NO5-0.7H 2 O) 


so 


Calcd.: 


C. 69.37; 


H, 7.25; 


N. 3.11%. 




Found: 


C. 69.42; 


H, 6.96; 


N, 3.26%. 



(2)45->46 

65 

[0280] To a solution of the compound (45) (2.654 g, 5.881 mmol) in tetrahydrofuran (30 ml) was added Irthiumalumi- 
numhydride (446.4 mg, 1 1 .76 mmol) and the resulting mixture was stirred tor 40 min under ice-cooling. To this rrtxture 
were added water (30 ml) and 2N hydrochloric acid aq. (6 ml) and the resulting mixture was stirred for 30 min at the 
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sametemperature. This reaction .nature was partitioned between water and ethyl acetate. The organic layer was 
washed with water and bnne, dried over sodium sulfate, and concentrated in vacuo. The residue was subjected to silica 
gel column chromatography (hexane : ethyl acetate = 4 : 1) to give 1 89 mg of the compound (46) 

NMR (CDCI3) S ppm : 1.42 (9H, s), 1.66 (1H, ddd, J » 5.0, 6.7, 13.2 Hz), 2.07-2.17 (1H), 3.36 (1H dd J-48 119 
IRvmaxfFBm) :1682.1599cm- 1 . 



10 





Elemental analysis (C2 5 H 31 N0 4 • 0.2H 2 O) 




Calcd.: 


C, 71.87; 


H, 7.89; 


N, 3.49%. 


15 


Found : 


C, 72.02; 


H, 7.65; 


N, 3.51%. 



(3)46->47 
25 iRv m(U( (Film) :1694, 1599cm" 1 . 



30 


Elemental analysis (C25H30N4Q3 • 0.1 HgO) 




Calcd.: 


C. 68.82; 


H, 6.98; 


N, 12.84%. 




Found: 


C, 69.05; 


H, 7.04; 


N, 12.52%. 



35 (4)47->48 

1 ™?L ^ a ^Jf 5 " * * e com P° und < 47 ) 8 mg. 0.223 mmol) in methanol (2 ml) was added 10% palladium-car- 
bon (10 mg) and the resulting mxture was hydrogenated. The catalyst was filtered off and the solvent was removed bv 
concentrating in vacuo to give the crude compound (48). 90 Dy 



40 



7^7 ( 5?S) 6 ' 1 ' 33 * 1 ' 57 (2H) ' 1 ^ (9H ' S) ' 163 " 2 U (3H) ' 2 ^ 05 (5H)> 8LOS4JO ° (4H)l 4 36 (2H ' S) " 



45 



50 



(5) 48-> F-1 

IfffLJll 00 ^"!^:^ T Synthesized in a manner simflar to «* described in the synthesis of the compound 
(A-1) from the compound (8) in Example 1 using the compound (48) as a starting material. 

6 P™ : 1 - 33 " 1 - 85 (5H)l 2 - 10 2 - 22 (1H) ' 3 32 < 2H - d ' J " 3 -5 Hz). 3.35-3.63 (2H). 3.93^.01 (1 H) 4 27- 

IR v „„„ : 3422. 1748. 1707. 1659. 1617. 1598 cm 1 . 



55 



Elemental analysis (C^HsaNaOgSF • O.8H2O) 


Calcd. : 


C. 69.09; H.5.10; N.5.37; S.4.10; 


F.2.43%. 
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(continued) 



Elemental analysis (C^H^^OgSF • 0.8H 2 O) 



Found : 



C. 69.04; 


H, 5.10; 


N, 3.36; 


S. 4.22; 



F, 2.61%. 



Example 168 (Method F-2) 
[0284] 



10 



15 



20 



25 



OH 




6\x 

F-2 



(1)44->49 

30 

[0285] To a solution off the compound (44) (1 .539 g, 3.892 mmol) described in Exarrple 1 61 in tetrahydrof uran (1 0 ml) 
was added sodium borohydride (299.4 mg. 7.783 mmol) under ice-cooling and the resulting mixture was stirred for 45 
min at the same temperature. The reaction was stopped by adding the dilute hydrochloric acid aq. The reaction mixture 
was partitioned between water and ethyl acetate. The organic layer was washed with water and brine, dried over 
35 sodium sulfate, and concentrated in vacua The residue was subjected to silica gel column chromatography (hexane : 
ethyl acetate - 3 : 1) to give 1 .134 g (73.3%) of the compound (49). 

NMR (CDCIg) 5 ppm : 1.45 (9H, s), 1.61-1.72 (1H), 1.75 (1H, ddd, J * 4.0, 5.7, 12.8 Hz), 2.01-2.12 (1H), 3.31 (1H. 
dd. J = 5.9. 11.7 Hz), 3.43-3.53 (1H), 3.53-3.60 (1H), 3.98-4.08 (1H), 4.11-4.23 (1H), 4.36 (1H. d AB . J = 11-1 Hz), 
40 4.38 (1 H. d AB , J = 1 1 .1 Hz), 7.26-7.51 (9H). 
IR v max (Film) : 1691, 1673, 1599 cm' 1 . 



45 


Elemental analysis ((^H^IW^ •0.7H 2 O) 




Calcd.: 


C. 7029; 


H, 7.96; 


N, 3.42%. 




Found: 


C. 70.41; 


H. 7.69; 


N. 3.48%. 



50 

(2) 49 -> F-2 



[0286] The compound (F-2) was obtained in a manner similar to that descrtoed in the synthesis of the corrpound (A- 
67) from the compound (18) in Example 67 using the compound (49) as a starting material. 

55 

NMR (CDCI3) 6 ppm : 1.51-1.64 (1H), 1.67-1.85 (2H), 2.17 (1H, ddd, J = 4.5. 8.4. 13.1 Hz). 2.80-2.93 (1H). 3.26- 
3.38 (2H), 3.69-3.83 (1 H), 3.94-4.03 (1 H), 4.25 (1 H, d^ J = 1 1 .3 Hz), 4.32 (1 H, d^, J = 1 1 .3 Hz), 4.38-4.51 (1 H), 
7.12 (2H, t, J- 8.5 Hz), 7.23-7.61 (15H), 7.74 (1H. s), 7.80-7.88 (1H). 7.92 (2H. d, J - 8.5 Hz), 8.02-8.09 (1H), 9.06 
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(1H.6). 

IR v „„„ (KBr) : 3421. 1748. 1707. 1658. 1618. 1597 cm 1 . 



Elemental analysis (C^HggNgOgSF -0.31120) 



Calcd. : 


C, 69.61; 


H, 4.86; 


N, 5.53; 


S. 4.22; 


F,2.50%. 


Found : 


C, 69.61; 


H, 4.94; 


N, 5.53; 


S, 4.36; 


F P 2.50%. 



Example 169 (Method F-3) 
[0287] 

15 



20 




25 



30 




F-3 



(1) 44 -> 50 

40 [0288] To a solution of the compound (44) (3.0 g) described in Example 161 in carbon tetrachloride (30 ml) - acetone 
(7.5 ml) - water (42 ml) were added sodium periodate (6.49 g) and ruthenium dioxide (20 mg) under icecooling and the 
resulting mixture was stirred for 4h. To the reaction mixture was added 2-propanol (7.5 ml) and the resulting mixture was 
filtered with celite. The filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate. The organic layer 
was dried over magnesium sulphate and concentrated in vacuo. The residue was subjected to silica gel column chro- 

45 matography to give 2.06 g (66%) of the compound (50). 

NMR (CDQa) 6 ppm : 1 .45 (9H, s), 1 .70-2.31 (2H), 2.42 (1 H. dd, J = 8.3, 15.8 Hz), 2.78-3.08 (1 H), 3.20-4.00 (3H) 
4.10-4.44 (3H), 7.23-7.57 (9H). 
M v max (CHCI 3 ) : 1710, 1685 cm" 1 . 

50 

(2) 50 -> F-3 

[0289] The compound (F-3) was obtained in a manner similar to that described in the synthesis of the corrpound (B- 
1) from the compound (23) in Example 142 using the compound (50) as a starting material. 

55 

NMR (CDCI3) 6 ppm : 2.08-2.35 (2H), 2.51-2.80(2H), 3.27-3.44 (2H), 3.91-4.66 (2H), 4.29 (1H, d AB , J = 11.1 Hz), 
4.36 (1 H, d AB , J ■ 11.1 Hz), 7.09 (2H, t, J = 8.7 Hz), 7.14-8.00 (19H), 9.44 (1H, s), 10.00 (1H, br s). 
IRv max (KBr) : 1698, 1661cm-1. 
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HR-FAB-MS (Mfc) : C43H35N305S2F [M+H] + 



10 



Calod: 756.2003. 



Found : 



756.2000. 



75 





Elemental analysis (C43H34N3O5S2F • 1 .2H 2 0) 




Calcd.: 


C, 66.43; 


H, 4.72; 


N, 5.40; 


S. 8.25; 


F, 2.44%. 


20 


Found ! 


C, 66.27; 


H, 4.71; 


N, 5.44; 


S, 8.60; 


F, 2.55%. 



[0290] The compounds (F-4) and (F-5) were synthesized in a manner similar to that described in the above method. 
The results were shown in Table 21 . 



25 



30 



35 



Table 21 




H 



40 


Compound 
No. 


OP- 


8 


NMR (CDCla) 
Sppm 




F-l 


-O- 


S 


4.29 (1H, dAB, J = 11.1Hz) 
4.36 (1H, cUb, J = 11.1Hz) 
7.09 (2H, t J = 8.7Hz) 


45 


F-2 




0 


4.30 (1H, dAB, J = 11.3Hz) 
4.34 (1H, dAB, J=11.3Hz) 
7.08 (2H,t, J = 8.7Hz) 


SO 


F-3 




0 


4.30 (1H, dAB, J = 11.1Hz) 
4.37 (1H, dAB, J = 11.1Hz) 
7.68 (1H. s) ! 
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Example 172 (Method G-1) 
[0291] 




35 

(1)8->51 

[0292] To a solution of the compound (8) (12.36 g, 32.31 mmol) in dichloromethane (SO ml) were added trifluoroacetic 
w anhydride (10 g, 47.61 mmol) and pyridine (7 ml, 86.55 mmol) under ice-cooling with stirring and the resulting mixture 
was stirred for 2 h at room temperature. The reaction mixture was diluted with ether (200 irf), washed with water, 5 % 
hydrochloric acid aq., and brin , dried ov r sodium sulfate, and concentrated in vacuo to give trrf luoroacetamide. It was 
dissolved in ethyl acetate (25 ml). To this solution was added 4N hydrochloric add in ethyl acetate (23 ml) under ice- 
cooling with stirring and the resulting mixture was stirred for 3 h at room temperature. The mixture was diluted with ethyl 
45 acetate (50 ml) and precipitated crystals were collected by filtration to give 8.43 g (62.9%) of hydrochloride derivative 
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(continued) 



Elemental analysis (C20H23N2CIF3O2) 


Found : 


C. 57.86; 


H, 5.44; 


N, 6.49; 


a 8.39; 


F, 13.61%. 



5 

(2) 51 ->52 

[0293] The compound (52) was obtained in a manner similar to that described in the synthesis of the compound (A- 
1) in Example 1 using the hydrochloride (51) as a starting material. 

10 

NMR (CDQ3) 5 ppm : 1 .71 (1 H, ddd, J - 5.0, 8.4, 13.9 Hz), 2.20 (1 H, m), 3. 18 (1 H, dd, J - 4. 1 , 12.0 Hz). 3.26-3.40 
(2H), 3.83-3.95 (2H), 4.25 (1H, d AB , J = 11.3 Hz), 4.35 (1H, d AB , J= 11.3 Hz), 4.32^4.45 (1H), 7.15 (2H, t, J = 8.6 
Hz), 7.24-7.61 (13H), 7.82 (2H, m), 8.42 (1H, m). 
IR v ^ (KBr) : 3342, 1720, 1658. 1628, 1599 cm' 1 . 

15 



Elemental analysis (C34H28N2F4O2-O.2H2O) 



Calcd.: 
Found: 



C. 67.14; 


H.4.71; 


N.4.61: 


C, 67.2S; 


H.4.83; 


N, 4.77; 



F, 12.49%. 
F, 12.30%. 



25 



30 



(2)52->53 

[0294] To a solution of the compound (52) (610 mg, 1.009 mmol) in dimethytformamide (10 ml) was added sodium 
hydride (60%) (50 mg, 1 .25 mmol) and the resulting mixture was stirred for 30 min at room temperature. Successively, 
methyl iodide (0.1 ml, 1 .6 mmol) was added to this mixture and the resulting mixture was stirred for 3 h at room temper- 
ature. The reaction mixture was diluted with ethyl acetate (50 ml), washed with water and brine, dried over sodium sul- 
phate, and concentrated in vacuo to give 454 mg(72.8%) of the compound (53). 



NMR (CDCI3) 8 ppm : 1.89 (1H, td, J = 5.8, 13.6 Hz), 2.07 (1H, m), 3.18 (3H, q, J = 1.7 Hz), 3.30 (1H, m), 3.37-3.58 
(3H), 4.03 (1H, m), 4.29 (1H, d^, J - 1 1.4 Hz), 4.32 (1H, d AB . J - 11.4 Hz), 4.47 (1H, m), 7.10 (2H, t. J - 8.6 Hz). 
7.20-7.60 (13H), 7.83 (2H, m). 

(3)53->G-1 



[0295] To a solution of the compound (53) (454 mg, 0.734 mmol) in methanol (15 ml) was added 1 N sodium hydroxide 
aq. (5 ml) and the resulting mixture was stirred for 1.5 h at room temperature. After 2N hydrochloric acid aq. (2.2 ml) 
40 was added to the mixture, methanol was removed by concentrating in vacuo, and diluted with ethyl acetate (100 ml). 
The organic layer was washed with water and brine, dried over sodium sulfate, and concentrated in vacuo to give 420 
mg(>100%) of the crude compound (54). The crude compound was treated in a manner similar to that described in the 
synthesis of the compound (9) in Example 1 . and re-precipitated with ethyl acetate and hexane to give 542 mg (98%) 
of the compound (G-1 ). 

45 

NMR (CDCI3) 6 ppm : 1.97 (1H, m), 2.14 (1H, m), 3.03 (3H, s), 3.24 (1H, dd, J - 5.6. 13.3 Hz), 3.35 (1H, dd, J - 
3.5, 11.4 Hz), 3.62 (1H, dd, J = 5.6, 13.3 Hz), 3.99 (1H, dd. J = 8.2, 13.3 Hz), 4.21 (1H, m), 4.35 (2H, s), 4.76 (1H, 
m), 7.09 (2H, t, J = 8.6 Hz), 7.19-7.64 (17H). 7.69 (1H, s), 7.85 (2H. m). 9.26 (1H. s). 
IR v max (KBr) : 3437, 1748. 1708. 1662, 1633, 1598 cm' 1 . 

50 



55 



Elemental analysis (C^H^NgFSOe • O.3CH3CO2C2H5 • 0.3C 6 H 14 ) 



Calcd.: 
Found : 



C, 69.98; 


H, 5.40; 


N, 5.21; 


F, 2.35; 


S. 3.97%. 


C, 70.14; 


H, 5.32; 


N.5.41; 


F, 2.49; 


S, 4.10%. 



88 




(1)8*55 

30 [0297| To a solution of th compound (8) (3.135 g, 8.197 mmd) in benzene (30 ml) was added 4-methoxycarbonyl- 
benzaldehyde (1 .35 g, 8.224 mmoQ and the resulting mixture was heated at reflux for 3h with removing off the gener- 
ating water. Th solvent was removed by concentrating in vacua The residue was dissolved in methanol (20 ml) and 
sodium borohydride (400 mg) was added to the mixture under ice-cooling. The reaction mixture was stirred for 1h and 
partitioned between water and ethyl acetate. The organic layer was washed with water and brine, dried over sodium sul- 

or li J *i- i J * a^'al J irr\ 
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NMR(CDCl3)6ppm: 1.46 (9H,s). 1.89-2.14 (2H). 2.14-2.29 (4H), 2.51-2.71 (1H). 3.18-3.73 (4H), 3.82-4.15 (2H). 
3.90 (3H, s), 4.34 (2H, br s), 7.26-7.51 (1 1H), 7.97 (2H, d, J = 8.2 Hz). 
IRv max (Rim) : 1722, 1694, 1610 cm" 1 . 





Elemental analysis (C33H40N2O5 • 0.25H2O) 




Calcd.: 


C. 72.17; 


H, 7.43; 


N, 5.10%. 


10 


Found : 


C, 72.11; 


H. 7.56; 


N, 5.40%. 



(3)56->57 

75 [0299] To a solution of the compound (56) (377.5 mg, 0.693 mmol) in tetrahydrof uran (4 ml) was added lithium alumi- 
num hydride (52.6 mg, 1 .386 mmol) under ice-cooling and the resulting mixture was stirred for 1 h at the same temper- 
ature. Methanol (0.5 ml) was added to the reaction mixture and the resulting mixture was stirred for 15 min. The mixture 
was partitioned between water and ethyl acetate. The organic layer was washed with water and brine, dried over 
sodium sulfate, and concentrated in vacua The residue was subjected to silica gel column chromatography (hexane : 

20 ethyl acetate = 1 :1) to give 351 mg (98%) of the compound (57). 



NMR (CDCI3) 5 ppm : 1.46 (9H, br s), 1.86 (1H. br s), 1.93-2.07 (2H), 2.16-2.29 (4H), 2.47-2.67 (1H), 3.20-3.66 
(4H), 3.82-4.16 (2H), 4.32 (2H, br s), 4.63 (2H, s), 7.23-7.51 (13H). 
IR v max (Rim) : 3445, 1737, 1693, 1599 cm' 1 . 





Elemental analysis (C32H40N2O4 • 0.2H 2 O) 


30 


Calcd.: 


C, 73.87; 


H, 7.83; 


N, 5.38%. 




Found : 


C, 73.80; 


H, 8.02; 


N, 5.71%. 



35 



AO 



(4)57 ->G-2 

[0300] The compound (G-2) was synthesized in a manner similar to that described in the synthesis ol the compound 
(C-1 ) from the compound (34) in Example 1 51 using the compound (57) as a starting material. 

NMR (CDCI3) 6 ppm : 1.85-1.97 (1H, m), 2.07-2.34 (4H). 2.42-2.70 (1H) t 3.19-4.05 (6H), 4.22 (1H. d AB . J = 11.2 
Hz), 4.30 (1H, d AB . J = 11.2 Hz), 4.32-4.45 (1H), 7.08 (2H, t. J = 8.6 Hz), 7.23-7.80(1 6H), 7.61 (1H, s), 7.75-7.85 
(2H). 

IR v max (KBr) : 3432, 1718. 1660. 1632, 1597 cm 1 . 



45 



so 



Elemental analysis (C44H38N3FS2O4 •0.4H 2 O) 



Calcd.: 
Found : 



C. 69.25; 


H. 5.12; 


N.5.51; 


F, 2.49; 


C. 89.27; 


H. 5.15; 


N.5.53; 


F. 2.58; 



S, 8.40%. 
S, 8.25%. 



[0301] The compound (G-3) was synthesized in a manner similar to that described in the above method. The result 
was shown in Table 22. 



ss 
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45 (1)7->58 

[0303J The compound (58) was synthesized in a manner similar to that described in the synthesis of the compound 
(A-1) form the compound (9) in Example 1 using the compound (7) as a starting material. 

so NMR (CDCy 5 ppm : 2.02 (2H, m), 3.31 (1H, dd, J = 2.8, 12.4 Hz), 3.38 (2H, d, J = 3.4 Hz), 3.67 (1H, dd, J = 5.2, 
12.4 Hz), 3.99 (1H, m), 4.33 (2H, s), 4.40 (1H, m), 7.04-7.87(1 7H). 
IR v max (CHCI 3 ) : 2106, 1730, 1663, 1630, 1598 cnT 1 . 

(2)58->59 

66 

[0304] The compound (59) was obtained in a manner similar to that described in the synthesis of the compound (8) 
in Example 1 using the compound (58) as a starting material. 
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NMR (CDCI3) 5 ppm : 1.89 (1H, m). 2.10 (1H, m), 2.61 (1H, dd, J « 4.2, 12.9 Hz). 2.94 (1H, dd. J « 5.4, 12.9 Hz), 
3.30 (2H, m), 3.96 (1 H, m), 4.25 (1 H, d AB , J= 11.4 Hz), 4.33 (1 H, d AB , J = 1 1 .4 Hz), 4.41 (1 H, m), 7.07-7.86(1 7H). 
v max (CHCI3) : 1661 , 1624, 1598 cm" 1 . 



(3)59->60 



[0305] To a solution of the compound (59) (1 .43 g, 2.81 mmol) in benzene (20 ml) was added 4-methaxycarbonylben- 
zaldehyde (461 mg, 2.81 mmol) and the resulting mixture was treated in a manner similar to that described in the syn- 
thesis of the compound (55) in Example 174 to give aminoalcohol. This aminoalcohol was dissolved in chloroform (10 
ml), to this mixture was added a solution of drt-butylcart>onate (674 mg, 3.09 mmol) in chloroform (5 ml) under ice-cool- 
ing, and the resulting mixture was stirred for 2h at the same temperature and for 2h at room temperature The reaction 
mixture was diluted with ethyl acetate. The organic layer was washed with water and brine, dried over sodium sulfate, 
and concentrated in vacuo. The residue was subjected to silica gel column chromatography (hexane : ethyl acetate = 3 
: 1) to give 1 .62 g (76.2%) of the compound (60). 

NMR (CDCI3) 8 ppm : 1.33-1.50 (9H), 1.75-2.12 (2H), 2.71-3.59 (4H), 3.80-4.05 (4H), 4.16-4.95 (5H), 5.66-5.80 
(1H, m), 6.78-7.50 (18H), 6.91 (2H. t J = 8.8 Hz), 8.02 (2H, t, J = 8.8 Hz). 
IR v ^ (KBr) : 1720, 1692, 1613 cm* 1 . 



Elemental analysis (C^H^I^FC^) 



Calcd.: 
Found: 



C. 72.80; 


H.6.24; 


N, 3.69; 


C, 72.81; 


H, 6.26; 


N.3.74; 



F, 2.50%. 
F. 2.29% 



(4)60->61 

[0306] The compound (61 ) was obtained in a manner similar to that described in the synthesis of the compound (57) 
in Example 1 74 using the compound (60) as a starting material. 



NMR (CDCI3) 8 ppm : 1.42 (9H, br s). 1.76-2.10 (2H). 2.70-3.53 (3H), 3.78-4.71 (9H), 5.70 (2/3 x 1H, br s), 5.76 
(1/3 x 1 H, br s), 6.71-7.46 (21 H), 6.91 (2H. t, J = 8.8 Hz). 
IRv max (KBr) : 1771, 1736, 1688, 1611 cm' 1 . 



Elemental analysis (C^K^FOe-O^HgO) 



Calcd.: 


C, 72.70; 


H, 6.56; 


N, 3.77; 


F, 2.56%. 


Found: 


C, 72.65; 


H.6.64; 


N. 3.67; 


F. 2.73%. 



(5)61 ->62 

[0307] The compound (61) was reacted with 3 mol equivalents of Dess-Martin reagent and the resulting mixture was 
treated in a manner similar to that described in the synthesis of the compound (35) in Exarrple 151 to give the com- 
pound (62). 



NMR (CDCySppm: 1.37 (2/3 x9H, s), 1.46 (1/3x9H,s), 1.96-2.10 (2H), 3.00-3.44 (4H), 3.93-4.09 (1H), 4.25 
(1H, dAB. J - 111 Hz), 4.32 (1H, d AB . J - 11.1 Hz), 4.20-4.72 (3H), 7.01 (2H, t J - 8.5 Hz). 7.22-7.57 (15H), 7.70- 
7.92 (4H), 9.94-10.05 (1H). 
IR v max (KBr) : 1693, 1665, 1633, 1598 cm* 1 . 
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Elemental analysis (C^^FOe) 



Calcd.: 


C. 74.36; 


H.5.96; 


N.3.85; 


F, 2.61%. 


Found: 


C. 74.09; 


H.5.95; 


N, 3.86; 


F, 2.63%. 



10 (4)62->63 

10308] The compound (63) was synthesized in a manner similar to that described in the synthesis of the compound 
(15) in Example 58 using the compound (62) as a starting material. 

15 NMR (CDCI3) 8 ppm : 1.38 (2/3 x 9H, s), 1.49 (1/3 x 9H. s), 1.90-2.13 (2H), 3.04-3.45(4H) ( 3.98-4.12 (1H) 4 21- 
4.75 (5H), 7.02 (2H, t J = 8.5 Hz), 7.20-7.56 (18H), 7.70-7.85 (2H), 10.40 (1 H, br s). 
IR v ,„.„ (KBr) : 1719, 1693. 1663, 1635. 1598 cm' 1 . 



20 



25 



Elemental analysis (C^H^NsFSzOe • O.3CHCI3) 



Calcd.: 


C, 66.09: 


H.5.09; 


N.4.79; 


F, 2.16; 


S.7.31; 


Found: 


C, 66.02; 


H.5.06; 


N.4.79; 


F2.20; 


S.7.17; 



CI, 3.63%. 
CI. 3.67% 



(5)63->G-4 

[03091 To a solution of the compound (63) (209.3 mg, 0.249 mmol) in ethyl acetate (2 ml) was added 4N hydrogen 
30 chloride in ethyl acetate (2 ml) and the resulting mixture was stirred for 1h at room temperature. The solvent was 
removed by concentrating in vacuo The residue was washed with ethyl acetate to give 1 15.9 mg (59.8%) of the com- 
pound (G-4). 



35 



NMR(DMSOd 6 )8ppm: 189-2.02(1H),2.08-2.19(1H),2.93-3.18(2H).3.24-3.36(1H),3.55(1H,dd, J = 38 11 4 
Hz), 3.954.03 (1H), 4.1 1-4.41 (3H), 4.32 (2H, s), 7.21-7.43 (10H), 7.43-7.77 (12H), 9.32 (1H, br s). 
IR v ,„„ (KBr) : 1744, 1704. 1656. 1597 cm" 1 . 
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45 



Elemental analysis (CoH^FSCIOs • 1 .OH2O) 



Calcd.: 
Found: 



C, 66.19; 


H.5.04; 


N.5.38; 


F.2.43; 


S, 4.11; 


C, 65.91; 


H.5.28; 


N.5.33: 


F.2.76; 


S.4.09; 



CI, 4.54%. 
0, 4.63%. 



(5)G-4->G-5 



[03101 To a solution of the compound (G-4) (72.8 mg. 0.0935 mmol) in pyridine (0.5 ml) was added acetic anhydride 
(0.5 ml) and the resulting mixtur was stirred for 20h at room temperature The reaction mixture was diluted with ethyl 
so acetate, washed with water and brine, dried over sodium sulfate, and concentrated in vacuo. The residue was subjected 
to thin layer chromatography (chloroform : methanol = 30 : 1) to give 66 mg (90.0%) of the compound (G-5) 



NMR (CDCI3) 8 ppm : 1.50-1.80 (1H), 1.96-2.25(1 H), 2.04 (5/7 x 3H, s), 255 (2/7 x 3H, S), 3.18-3.32 (2H) 340- 
3.65 (2H). 3.88-3.96 (2/7x 1H). 3.88-3.96 (6/7 x 1H). 4.234.85 (5H). 7.03 (2H. t J = 8.1 Hz). 7.17-7.61 (18H) 7 74- 
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Elemental analysis (C^H^NsFSzOs • 0.6H 2 O) 



Calcd.: 


C. 68.01; 


H, 4.97; 


N, 5.29; 


F, 2.39; 


S, 8.07%. 


Found : 


C, 68.06; 


H, 4.97; 


N.5.36; 


F, 2.34; 


S, 7.82%. 



[0311] The compounds (Q-6) to (G-9) were synthesized in a manner similar to thai described in the cfcove method. 
The results were shown in Table 22. 
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22 



No. 


.Xu 


B 


NMR (CDCls) 
6ppm 


vjr-l 


O 

Me 


0 


4.35 (2H, 8) 
7.69 (1H, s) 


G-2 


Me 


s 


4.22 (1H. dAB, J = 11.2Hz) 
4.30 (1H, dAB, J=11.2Hz) 
7.61 (1H. s) 


G-3 


Me 


0 


4.22 (1H, dAB, J = 11.1Hz) 
4.30 (1H, dAB, J= 11.1Hz) 
7.82 (1H, s) 


G-4 


Ha 

H 


s 


(DMSO-ds) 
4.32 (2H,s) 
7.61 (1H. 8) 


G-5 


O^Me 


s 


2.04 (3H, s) ~~ 
4.28(lH,dAB,J=11.4Hz) 
4.33 (1H. dAB. J=11.4Hz) 


G-6 


Ha 
H 


0 


(DMSO-da) 
4.32 (2Hs) 
7.78 (1H. 8) 


G-7 


O^Me 


0 


2.04 (3H s) 

4.26 (1H, dAB, J = ll.lHz) 
4.32 (1H, dAB. J=ll.lHz) 


G-8 




s 


4.32 (2H, 8) 
4.66 (2H, e) 


G-9 




0 


4.31 (1H, dAB, J = ll.lHz) 
1.33 aH, dAB, J = ll.lHz) 
7.70(1H, s) 
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[0312] 
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(1) 23->64 

[031 3] The compound (64) was obtained (380 mg, 47%) in a manner similar to that described in the synthesis of the 
compound (9) in Example 1 using the compound (23) (520 mg, 1.31 mmol) and t-butylsilylether of 4-aminobenzylalco- 
hol (315 mg, 1.33 mmol). NMR (CDCI 3 ) 5 ppm : 0.08 (6H, s), 0.93 (9H, s), 1.47 (9H, br s), 1.97 (1H. m), 2.63 (1H, m), 
3.42 (2H, br s). 4.12 (1H, m), 4.25-4.58 (3H), 4.69 (2H, s), 7.22-7.52 (9H), 9.29 (1 H, br s). 

(2) 64->65 

[0314] N-methyl derivative (360 mg, 93%) was obtained in a manner similar to that described in the synthesis of the 
compound (53) in Exarrple 172 using the corrpound (64) (380 mg, 0.616 mmol) as a starting material. This corrpound 
was dissolved in tetrahydrofuran (6 ml). A solution of 1 N-tetra-n4)utylammoniumnuoride in tetrahydrofuran (0.6 ml) was 
added to the mixture and the resulting mixture was stirred fa 4h at room temperature. The reaction mixture was diluted 
with ethyl acetate, washed with water and brine, dried over sodium sulfate, and concentrated in vacuo to give 31 7 mg 
(100%) of the crude compound. 

NMR (CDCI3) 6 ppm : 1.44 (1/2 x 9H, s), 1.48 (1/2 x 9H, s), 1.75-2.02 (2H), 3.25 (1/2 x 3H. s), 3.26 (1/2 x 3H, s). 
3.66 (1/2 x 1H, m). 3.54-3.65 fc5H), 3.97 (1/2 x 1H. m), 4.09 (1/2 x 1H, m), 4.19-4.39 (3H), 4.72 (1/2 x 2H, s), 4.74 
(1/2 x2H,s), 7.16-7.45 (13H). 

(3) 65->G-10 

[0315] The compound (Q-10) was synthesized in a manner similar to that described in the synthesis of the corrpound 
(C-1) from the compound (34) in Example 151 using the compound (65) as a starting material. 

NMR (CDCy 8 ppm : 1 .95-2.13{2H), 3.07 (1/10 x 3H, s), 3.26 (9/10 x 3H, s), 3.32-3.40 (1 H), 3.62 (1 H, dd, J = 5.0, 
11.4 Hz), 4.10-4.17 (1H), 4.27 (1H, d^. J - 11-3 Hz), 4.35 (1H, d AB . J - 11.3 Hz). 4.54^4.65 (1H), 7.03 (2H, t. J - 
8.6 Hz), 7.21-7.63 (17H, 7.74-7.82 (2H), 7.75 (1H, s), 8.70 (1/10 x 1H, s), 8.80 (9/10 x 1H, s). 
IRv max (KBr) :3439, 1747, 1707, 1662, 1636, 1598 cm 1 . 
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Elemental analysis (C43H34N3FSO6 • O.5H2O) 



Calcd. ; 
Found: 



C, 68.97; 


K 4.71; 


N, 5.61; 


F, 2.54; 


C, 69.00; 


H, 4.83; 


N, 5.58; 


F.2.34; 



S, 4.28%. 
S, 4.38%. 



[031 6] The compounds (G-1 1) to (G-13) were synthesized in a manner similar to that described in the above 
The results were shown in Table 23. 



Table 23 




Compound 

No. 




X 


B 


NMR (CDCb) 
6ppm 


G-10 


O 
Me 


H 


0 


4.27(lH,dAB, J=U.3Hz) 
4.35 (1H, das, J»11.3Hz) 
7.75 (1H, s) 


G-ll 


O 

A*- 

Me 


H 


S 


4.31 (lftdAB. J=11.3Hz) 
4.38 (lH,d*B, J = 11.3Hz) 
7.54 (1H, s) 


G-12 


O 
Me 


P 


S 


4.26 (1H, dtB, J = 11.2Hz) 
4.32 (lH,dAB. J = 11.2Hz) 
7.58 (1H, s) 


G-13 


Me 

Or*- 

O 


H 


0 


3.22 (3H, s) 

4.19 (1H, (Ub, J = 11.3Hz) 
4.29 (1H, cUb, J = 11.3Hz) 
7.67 (1H. 8) 
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[0318] The compound (H-1) was obtained in a manner similar to that described in the synthesis of the compound (A- 
58) from the compound (14) in Example 58 using the compound (37) as a starting material. 

NMR (CDCI3) 8 ppm : 1.72(1H, d, J - 14.0 Hz), 3.05 (1H. dd, Jo 4.7, 14.0 Hz), 3.82-4.50 (4H), 4.19 (1H, d ABi J - 
11.3 Hz), 4.29(1H, d AB , J = 11.3 Hz), 6.56 (1H, s), 6.80-7.90 (16H), 8.09 (1H, s), 8.95 (1H, s). 
IR v max (Nujol) : 3465, 1709, 1637, 1599 cm" 1 . 
FAB-MS (M^):623([M+HD 



Elemental analysis (C35H27N2FS2CV 0.20^002(^5) 



Calcd. : 


C, 67.15; 


H, 4.50; 


N, 4.37; 


F.2.97; 


S, 10.01%. 


Found : 


C. 67.11; 


H, 4.64; 


N, 4.45; 


F, 2.79; 


S, 10.04%. 
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Example 186 (Method MJ 
[0319] 




45 (1) 2 -> 66 

[0320] To a solution of N-Boc-4-hydraxy-L-proline methyiester (2) (10.60 g, 43.22 mmol) described in Example 1 in 
tetrahydrofuran (80 ml) were added methanesuKonyl chloride (5.45 g, 47.58 mmol) and triethylamine (4.82 g, 47.63 
mmol) under ice-cooling and the resulting mixtur was stirred for 3h. Ethyl acetate (100 ml) was added to the reaction 
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(hexane : ethyl acetate « 3 : 1) to give 7.10 g (75.0%) of the aimed compound (67). 

NMR (CDCI3) 5 ppm : 1.41 (3/5 x 9H, s), 1.46 (2/5 x 9H, s), 1.97 (1H, m), 2.72 (1H, m), 3.34 (1H, m), 3.74 (3H, s), 
3.97 (2H, m). 4.29 (3/5 x 1 H, t. J=7.4 Hz), 4.37 (2/5 x 1 H, t J=7.4 Hz). 

5 

(3)67 ->68 

[0322] To a solution of the compound (67) (7.1 0 g, 23.40 mmol) in toluene was added dropwise 1 M-sodium methylate 
in methanol (25 ml) over 10 min and the resulting mixture was stirred for 15 min at the same temperature. To the reac- 
10 tlon mixture was added a solution of 2-phenylbenzyl iodide (8.0 g, 27.20 mmol) in toluene (15 ml) at -25 °C and the 
resulting mixture was allowed to warm to room temperature and stirred for 1 .5 h. The reaction mixture was poured into 
ice water (100 ml) and extracted with ethyl acetate (300 ml). The organic layer was washed with water and brine, dried 
over sodium sulfate, and concentrated in vacua The residue was subjected to silica gel column chromatography (hex- 
ane : ethyl acetate o 5 : 2) to give 9.92 g (99.1%) of the aimed compound (68). 



15 



20 



NMR (CDCI3) 8 ppm : 1.39 (3/5 x 9H, s), 1.44 (2/5 x 9H P s), 1.76 (1H, m), 2.35 (1H ( m), 2.59-3.19 (2H), 3.53-3.80 
(1H). 3.70 (3H. s). 3.73 (2H. s), 4.15 (3/5 x 1H, t J=7.9 Hz), 4.21 (2/5 x 1H, t J=7.9 Hz), 7.22-7.48 (9H). 
IR v max (CHCb) : 1750, 1692, 1403 cm" 1 . 



Elemental analysis (C24H29NSO4 • 0.1 H 2 0) 





Calcd. : 


C, 67.14; 


H, 6.85; 


N, 3.26; 


S,7.47%. 


25 


Found : 


C. 67.00; 


H, 6.88; 


N, 3.33; 


S.7.48%. 



(4)68->69 

30 [0323] The compound (69) was obtained in a manner similar to that descrbed in the synthesis of the compound (4) 
in Example 1 using the compound (68) as a starting material. 

NMR (CDCI3) 5 ppm : 1.30 (1H, m). 1.45 (9H, s). 2.12 (1H, m), 2.83-3.00 (2H), 3.50-3.65 (3H), 3.73 (1H, d AB . 
J=12.7 Hz), 3.76 (1H, d AB , J=12.7 Hz), 3.85 (1H, m), 4.91 (1H, br s), 7.22-749 (9H). 



35 



40 



(5)69 ->70 

[0324] The compound (70) was obtained in a manner similar to that descrbed in the synthesis of the corrpound (5) 
in Example 1 using the compound (69) as a starting material. 

NMR (CDCI3) 6 ppm : 1.45 (9H, s). 1.69 (1H, m), 2.15 (1H, br s), 2.86-3.08 (2H), 3.25-3.90 (6H), 7.22-7.50 (9H). 
IR v max (CHCI3) : 2105, 1685, 1397 cm" 1 . 



50 



Elemental analysis (C23H28N4SO2) 



Calcd.: 
Found : 



C, 65.07; 


H. 6.65; 


N, 13.20; 


C, 64.95; 


H, 6.67; 


N, 13.16; 



S,7.55% 
S.7.54%. 



(6)70->71 

[0325] The compound (71) was obtained in a manner similar to that descrbed in the synthesis of the compound (8) 
55 in Example 1 using the compound (70) as a starting material. 



NMR (CDCI3) 6 ppm :1 .30-1 .60 (3H), 1.45 (9H, s). 2.20 (1H, m), 2.76-3.06 (4H), 3.55-3.95 (4H), 7.22-7.49 (9H). 
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(7)71->72 

[0326] The compound (72) was obtained in a manner similar to that described in the synthesis of the compound (9) 
in Example 1 using the compound (71) as a starting material. The compound was re-precipitated with ethyl acetate and 
hexane and the resulting compound was washed with hexane. 

NMR (CDdg) 8 ppm : 1.48 (10H. s), 2.33 (1 H. m), 2.91-3.01 (2H), 3.41 (1 H, m), 3.66 (2H. m), 3.75 (1H, d^. J=1 3.2 
Hz). 3.77 (1H, d AB . J-132 Hz). 4.04 (1H. m). 7.22-7.50 (9H). 7.53 (2H. d. J-8.2 Hz). 7.82 (1H, s). 7.94 (2H, d. 
J=8.2Hz),8.66(1H.brs). 

IR v ^ (KBr) : 3396, 3116, 1751, 1709, 1664. 1610. 1540, 1405. 1161 cm' 1 . 



Elemental analysis 
(CwHssNaSA * 0.05C6H 14 • 0.8Hj>0) 



CakaJ. : 


C. 63.53; 


H. 5.80; 


N.6.48; 


S,9.89%. 


Found: 


C. 63.43; 


H.6.05; 


N. 6.73; 


S.9.91%. 



(8)72->73 

[0327] The hydrochloride derivative (73) was obtained in a manner similar to that described in the synthesis of the 
compound (10) in Example 1 using the compound (72) as a starting material. 

Melting point: 201-203 °C 

NMR (DMSOdg) 6ppm : 1.50 (1H. m). 2.28 (1H. m). 2.91 (1H. m). 8.33 (2H, m), 3.59 (2H. m). 3.68 (1H. m). 3.79 
(2H, s), 7.22 (1H, m). 7.30-7.52 (8H), 7.71 (2H. d, J=8.5 Hz). 7.84 (1H, s). 8.03 (2H, d. J=8.5 Hz), 9.02 (1 H. t, J=5.4 
Hz), 9.18 (1H. br s). 9.55 (1H, br s), 12.54 (1 H. br s). 

IR v ^ (KBr) : 3373. 2915. 2723. 1750, 1702, 1644. 1610, 1540. 1320, 1289, 1156 cm- 1 . 



Elemental analysis (C^H^NaSsCIOa-O.SHaO) 



Calod: 


C. 60.00; 


H.5.14; 


N, 7.24; 


CI, 6.11; 


S,11.0S%. 


Found: 


C, 60.02; 


H. 5.28; 


N. 7.42; 


CI, 5.97; 


S.11.03%. 



(9) 73 -> M 

[0328] The compound (1-1) was obtained in a manner similar to thai described in the synthesis of the compound (A- 
1) in Example 1 using the hydrochloride (73) as a starting material The compound was re-precipitated with ethyl ace- 
tate and hexane and the resulting compound was washed with hexane. 

NMR (CDCI3) 8 ppm : 1.52 (1H, m), 2.42 (1H. m). 2.93 (1H. t, J-10.3 Hz), 3.09 (1H, m), 3.29 (1H, dd. J-6.7, 10.4 
Hz), 3.44 (1H, m), 3.65 (1H, d AB , J=12.9 Hz), 3.70 (1H, d A& J*12.9 Hz), 3.83 (1H, m), 4.41 (1H, m), 7.06-7.45 
(13H), 7.52-7.67 (3H), 7.73 (1 H, s), 7.79 (1 H, m), 7.88 (2H, d, J=8.4 Hz), 8.30 (1 H, t J-4.8 Hz). 
IRv max (KBr) : 3395, 1749, 1708, 1658. 1621, 1597, 1283, 1150 cm* 1 . 



Elemental analysis (C34H35N3FS2O5 . 0.20^4 • 0.4H 2 O) 



Calcd. : 


C. 68.03; 


H.4.86; 


N. 5.38; 


F.2.43; 


Found 


:C. 68.02; 


H, 5.05; 


N, 5.63; 


F.2.52; 



S.8.22%. 
S.8.22%. 
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[0329] The compound (l-2) was synthesized in a manner similar to that described in the above method. The result 
was shown inTable 24. 



Table 24 



10 



R 1 S- 




-N. 



V-Y 2 



^NH 



15 



20 



Compound 
No. 






NMR (CDCls) 
8ppm 


1-1 






3.66 (1H, dAB, J =12.9 Hz) 
3.70(lH,dAB. J =12.9 Hz) 
7.73 (1H, 8) 


1-2 






3.67 <2H, e) 
7.75 (1H, s) 

7.90 (2H, dAB, J =8.2 Hz) 



Example 188 (Method 1-2) 
30 [0330] 



16 




AO 



45 



50 




X 



I-3 



(1)16->74 

55 [0331] The compound (74) was synthesized in a manner similar to that described in Example 186 using the com- 
pound (1 6) as a starting material 



NMR (CDCI3) 6 ppm : 1 .39 and 1 .44(9H, each s). 1 .90-2.1 3 (2H), 3.03-358 (2H), 3.55-3.76 (1 H), 371 (3H, s). 3.73 
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(2H,S), 7.22-7.48 (9H). 

IRv^lCHCy : 1745. 1692. 1401 cm 1 . 

[aJcp-9.6 0 (t = 23'C. C = 1 .012, CHCy 



Elemental analysis (C^HasNSC^ • 0. 1 C 6 H6) 





Calcd.: 


C. 67.87; 


H, 6.85; 


N, 3.22; 


S, 7.36%. 


10 


Found: 


C. 67.86; 


H, 6.95; 


N, 3.33; 


S. 723%. 



(2) 74 -> I-3 

15 [0332J The compound (I-3) was synthesized in a manner similar to thai described in Exarrple 186 using the 
pound (74) as a starting material. a 



com- 



20 



NMR (CDCW 5ppm : 1.90 (IK m). 2.35 (1H, m), 2.90-3.08 (2H), 3.25-3.40 (2H), 3.60-3.75 (1H), 3.69 (2H. m), 4.30 
(1H, m), 656 (1 K m), 7.1O8.00 (22H), 9.46 (1K s). 
IRv max (NujoI) : 1749. 1710. 1597, 1160cm" 1 . 



Elemental analysis ^H^F^O* • 0.5^0) 



Calcd : 


C. 62.98; 


K 4.40; 


N, 5.25; 


F. 2.37; 


Found: 


C, 63.21; 


K4.61; 


N. 5.27; 


F.2.34; 



[0333] The compounds (I-4) to (1-10) were synthesized in a manner similar to that described in the abwe method 
The results were shown in Table 25. 



35 



40 



45 



50 



56 
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25 



*-X» B ^ 

>C^s n 3.69 (2H,m: 



Compound 
No. 




B 


NMR (CDCIs) 
8 ppm 


1-3 


v° 

-Vxx 


0 


3.69 (2E m) 
6.26 (1H, m) 


1-4 




S 


3.69 (2H. m) 
6.26 (1H, m) 


1-5 




0 


3.65(lH,dAB,J=12.9Hx) 
3.68(lH,dAB,J=12.9Hz) 
7.90 (1H, s) 


1-6 


^«\x 


s 


3.65(lH,dAB, J =13.0 Hz) 
3.68<iH,d*B, J =13.0 Hz) 
7.06<2H, t, J=8.4Hz) 
7.91(2H.dLJ=8.4Hz) 


1-7 


o 


0 


3.66 (2H, m) 
7.89 (1H, s) 


1-8 


0 


s 


3.67 (2H, m) 
7.67 (1H.S) 


1-9 


Vt>- 


0 


3.66 (lH.d*B, J = 12.9Hz) 
3.71<lH.dAB, J = 12.9Hz) 
7.69 (1H, 6) 


1-10 


V*. 


s 


3.66 (1H, oUb, J = 12.9Hz) 
3.71 (1H.cUb, J = 12.9Hz) 
7.54 (1H. b) 
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Example 196 (Method J-2) 
[0334] 
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10 



15 





20 



(1)74->J-1 

NMR (CDCfe) 6 ppm : 2.04 (1H, W. J - 8.4. 13.2 Hz). 2.58 (1H. dddJ - 3 6 6 3 13 2 Hrt 3 08 /1H rfrt . c o 
W v max (CHCI 3 ) : 3393. 3182. 1745. 1704, 1652. 1516. 1414 cm* 1 . 



30 



35 



Elemental 


analysis (C^H^NaF^Og • 0.2^0) 


Calcd.: 


C. 67.67; 


H. 4.38; 


N, 5.64; 


F, 2.55; 


S, 8.60%. 


Found: 


C. 67.65; 


H. 4.57; 


N, 5.82; 


F.2.35; 


S, 8.36%. 



The 



40 



50 
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Compound 
No 




B 


NMRCCDCk) 

X nnm 


J-l 




0 


3.70 (2H.8) 
7.81 (1H, s) 


J-2 


xfir 


S 


3.70 (2H. s) 
7.59 (1H. s) 


J-3 


H 


0 


3.71 (2H, 8) 

6.97 (lH,d, Js4.2Hz) 

7.91 (1H, s 


J-4 




s 


(DMSO-dfl) 
3.76 (2H, s) 
6.84 (lH,d, J = 4.0Hz) 
7.83 (1H, 8) 


J-5 




0 


3.61-3.73 (3H) 
6.82-6.91 (1H) 
7.80-7.87 (2H) 


J-6 




s 


3.60-3.73 (3H) 
6.68-6.74 (1H) 
7.79-7.87 (2H) 


J-7 




s 


3.71 (2H, 8) 
7.53 (1H, s) 
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Example 203 (Method M) 
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[0337] 




16 75 76 



15 



20 



25 




M-1 



(1) 16*75 

35 [0338] The compound (75) was synthesized in a manner similar to that descrbed in the synthesis of the compound 
(5) in Exarrple 1 using the compound (16) as a starting material. 

NMR (CDCI3) 8 ppm : 1.42 and 1.47(9H, each s), 2.18 (1H, m), 2.33 (1H, m), 3.42-3.74 (2H), 3.74 and 3.75 (3H, 
each s), 4.19 (1H,m), 4.30-4.48 (1H). 

40 

(2) 75 -> 76 

[0339] To a solution of the compound (75) (9.25 g, 34.22 mmol) in tetrahydrofuian (130 ml) was added triphenylphos- 
phine (9.0 g, 34.31 mmol) and the resulting mixture was stirred for 2 days at room temperature. To this mixture was 
45 added water (20 ml) and the resulting mixture was heated at reflux for 1h The mixture was diluted with thvl acetate 



EP 0976 748 A1 

IR v max (KBr) : 3319, 1747, 1699 cm 1 . 



s 


Elemental analysis (C^H^NgO^ 




Calcd. : 


C, 64.65; 


H, 7.84; 


N, 8.38%. 




Found: 


C, 64.38; 


H, 7.84; 


N, 8.36%. 



10 

(4)77->78 



[0341] The compound (78) was obtained in a manner similar to that described in the synthesis of the compound (56) 
in Example 1 73 using the compound (77) as a starting marerial. 

15 

NMR (CDCI3) 8 ppm : 1.42 and 1.47(9H, each s) ( 2.11 (3H. s), 2.15-2.28 (2H), 3.12-3.42 (2H), 3.48 (2H, s), 3.74 
(3H, s), 3.75-3.91 (1H), 4.33-4.48 (1H), 7.30 (5H, m). 
IR v max (Rim) : 1749. 1702. 1397 cm' 1 . 

20 





Elemental analysis (C^H^N^) 




Calcd. : 


C. 65.49; 


H, 8.10; 


N, 8.04%. 


25 


Found : 


C. 65.35; 


H, 8.13; 


N, 8.11%. 



(5)78->M-1 

30 [0342] The compound (M-1) was obtained in a manner similar to that described in the synthesis of the conpound (A- 
67) from the compound (1 7) in Example 67 using the compound (78) as a starting material. 

NMR (CDCI3) 6 ppm : 2.08 (3H, s). 2.10-2.30 (2H), 3.22-3.87 (7H), 4.72 (1H, t, J ■» 8.6 Hz), 7.07 (2H, t. J- 8.5 Hz), 
7.17-7.32 (5H), 7.61 (1H, dt, J = 1.8, 7.2 Hz), 7.73 (1H, s), 7.78 (2H, m) ( 7.90 (2H, d. J = 8.2 Hz), 8.24 (1H. t, J = 
35 4.5 Hz). 

IR v max (KBr) : 3400, 1749. 1 707, 1656, 1662, 1596 cm 1 . 



40 


Elemental analysis (C38H33N4FSO5 • 0.4H 2 O) 




Calcd.: 


C, 66.73; 


H, 4.98; 


N.8.19; 


F, 2.78; 


S, 4.69%. 




Found : 


C, 66.67; 


H, 5.03; 


N, 8.33; 


F. 2.59; 


S, 4.74%. 



45 

[0343] The compounds (M-2) to (M-21 ) were synthesized in a manner similar to that described in the above method. 
The results were shown in Tables 27 to 29. 



so 



55 
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Table 27 




Compound 
No. 



Rie 



B 



NMR(CDOs) 



M-l 



cr 



Me 



2.08 (3H, 6) 
7.36(2H,d,J=8.5Hz) 
7.73 (1H, 8) 



M-2 



Me 



2.11 (3H, b) 

7.34 (2H, d,J=8.5Hz) 

7.60 (IE s) 



M-3 



(T 



3.51 (2H,(Ub,Js 13.8Hz) 
3.61 (2H,dAB, J = 13.8Hz) 
7,73 (1H, 8) 



M4 



0 s 



Me 



Ma 



0.93(3H,d,J=6.3Hz) 
0.99(3H,d,J=6.6Hz) 
7.84(2H,d,Js8.lHz) 



M-5 



cr 



0.79(3H,d,J=6.3Hz) 
0.85(3H,d,J=6.6Hz) 
7.84(2H,d,Jg8.4Hz) 



M-6 




3.33 (1H, dAB, J = 13.2Hz) 
3.45(lH,dAB,J=13.2Hz) 
7.67<1H. 8) 



M-7 




Me 



3.39 (lH,dAB,J= 13.5Hz) 
3.61 (1H,(1ab, J = 13.5Hz) 
7.44 (1H, s) 




Et 



0.78(3H,U=6.9Hz) 

3.40aH,dAB,J=14.4Hz) 

3.67(lH,dAB,J=14.1Hz) 



M-9 




Me. 



Me 



0.86(6H,t,J=6.9Hz) 
7.85 (l^t, J =8.4 Hz) 



M-10 



M 



3.74 (1H, s) 
7.68 (1H.b) 
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Table 28 

R Y°0 ° 



Compound 
No. 




R16 


X 


NMR(CDCla) 
8ppm 


M-12 


1 

cro 


Me 


H 


4.57 (lH,s) 
7.71 (1H, s) 


M-13 


(TO 


IK 


H 


4.98 (1H,b) 
7.69 (1H, s) 


M-14 




>-\ 


H 


5.19 (1H, s) 
7.70 (1H. 8) 


M-15 


Me 




H 


0.75 (6H.d. J =6.6 Hz) 
0.83 (6H,d, J =6.3 Hz) 
7.89(2H.<L J =8.4 Hz) 


M-16 




H 


H 


7.67 (1H, 8) 


M-17 




Me 


F 


4.95 (1H. s) 
7.73 (1H, 8) 
7.86 (2H.d. J =8.2 Hz) 
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Table 29 



Y 0 O 



10 












75 


Compound 
No. 




R» 


X 


NMRCCDCb) 


M-18 


or 


Me 


H 


0.79 (6H, d, J =6.6 Hz) 
0.86(6H,d,J=6.6Hz) 
7.74 (1H.b) 


20 


M-19 




Me 


H 


3.47 (2H, s) 

6.43(lH,d,J=15.8Hz) 
7.72 (lH,s) 


25 


M-20 






H 


0.9l(6H,d,J=6.6Hz) 
5.06(lH,bre) 
7.80 (1H, s) 




M-21 




Me 

Me^ 


F 


4.98 (1H, s) 

6.46 (lH,d, J = 15.6Hz) 
7.73 (1H. s) 
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Example 224 (Method N) 

35 

[0344] 



40 



U Me VNB « 




76 



45 



NH 




so 



(1) 78 -> N-1 

« ELi* c f IST"' ^ h>dr0,y^ed • 816 eompound (N ' 1) in a "«* similar to that 

w described in Example 142 or Example 149. 

STV25X f TJf u? H S)> 223 (1Hl m)> 280 (1H " m) ' ***** < 3H >' <2H), 5.03 (1H, d. J = 7.8 

Hz).7.18(2H.t.J-8.6Hz).7.22-7.31(5H).7.40(2H.dJ-8.6Hz),7.49.7.70(5H).7.85(2H d j.a.W 7«7 
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(2H,m),9.59(1H,s). 

IRv max (KBr) :3444, 3180. 1702, 1651, 1623. 1595 cm' 1 . 



Elemental analysis (CgyHg, N4FS2O4 • O.SHgO • 0.07CHCI 3 ) 



Calcd. : 
Found : 



C. 63.96; 


H, 4.64; 


N. 8.05; 


F.2.73; 


S.9.21; 


C. 63.97; 


H. 4.76; 


N.8.14; 


F.2.72; 


S.9.07; 



CI, 1.07%. 
CI, 1.11%. 



[0346] The compounds (N-2) to (N-5) were synthesized in a manner similar to that described in the above method. 
The results were shown in Table 30. 




Compound 
No. 






B 


NMR (CDCIs) 
6 ppm 


N-l 




Me 


S 


2.11 <3H, e) 
6.03(lH,d, J=7.8Hz) 
7.18 <2H, d, J = 8.6Hz) 
9.59 (lH,s) 


N-2 




Me 


0 


3.29 (1H, oUb, J — 13.5Hz) 
3.47 (lH,dAB, J = 13.5Hz) 
7.76 (1H, b) 


N-3 




Me 


S 


3.30 (1H, cUb, J=13.2Hz) 
3.48 (1H, <1ab. J = 13.2Hz) 
7.58 (1H, s) 


N-4 




Et 


0 


0.78(3H,t,J=«.9Hz) 
4.87 (ffi,d, J =7.5 Hz) 
9.48 (1H, 8) 


N-5 




Et 


S 


0.78 (3H,t, J =6.9 Hz) 
4.88 (lH,d, J =7.8 Hz) 
9.50 (1H. a) 
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Example 229 (Method 0) 

[0347] 
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(1)79->80 

10348] L-pyroglutarric acid (79) was converted into ethylester in a manner similar to that desaibed in a literature (J 
Org. Chem., 1980. 45. 815-818). To a solution of L-pyroglutamic acid ethylester (8.85 g) in dichloromethane (70 ml) 
were added Iriethylamine (4.71 ml). di-t-butyWicaibonate (15.5 ml), and 4-dimethylaminopyridine (4. 13 g) at room tern- 
perature and the resulting mixture was stirred for 4h. The solvent was removed by concentrating in vacuo The residue 
was subjected to silica gel column chromatography to give 13.73 g (92%) of the aimed compound (80). 

NMR (CDCySppm : 1.30 (3H, t, J = 7.2 Hz). 1.50 (9H. s). 1.97-2.10 (1H). 2.23-2.27 (3H). 4.24 (2H, q, J = 7 2 Hz) 
4.60 (1 H, dd, J ■ 3.0, 9.3 Hz). 



35 (2)80->81 



40 



45 



50 



10349] To a solution of the compound (80) (500 mg) in tetrahydrofuran (10 mi) was added lithium bis(trimithylsi- 
lyl)am.de (1M tetrahydrofuran solution, 2.14 ml) at -78 °C and the resulting mixture was stirred for 1 h at the same tern- 
perature. To this solution was added a solution of 2-(kxtome1hyl)biphenyl (686 mg) in tetrahydrofuran (2.5 ml) and the 
resulting i mixture was stirred for 1 hat the same temperature. To the mixture was added sat. ammonium chloride aq and 
the resulting mixture was partitioned between water and ethyl acetate The organic layer was washed with brine dried 
over magunesium sulfate, and concentrated in vacuo. The residue was subjected to silica gel column chromatography 
to give 576 mg (70%) of the aimed trans compound (81) and 190 mg (23%) of cts compound which is diastereomer of 
the aimed compound. 

NMR I (CDCfe) 8 ppm : 1.23 (3H, t, J - 7.2 Hz). 1.46 (9H. s). 1.55-1.71 (1H). 1.74-1.86 (1H). 2.59-2.77 (2H). 3.40 
(1H, d, J = 9.9 Hz). 4.15 (2H, q. J = 7.2 Hz), 4.34 (1H, dd. J = 1.5. 9.5 Hz). 7.18-7.45 (9H) 
IR v max (CHCI3) : 1788, 1742 cm* 1 . 
HR-FAB-MS (M/z) : CgsHjsNNaOs [M+Na]* 



Calcd. : 


446.1943. 


Found: 


446.1950. 



55 

(3)81 ->82 

[0350] To a solution of the compound (81) (500 mg) in tetrahydrofuran (6 ml) was added lithium triethylborohydride 
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(1 M tetrahydrofuran solution, 1 .42 ml) was added at - 78 °C and the resulting mixture was stirred for 30 min at the same 
temperature. After sat sodium hydrogencarbonate aq. (1 .42 ml) was added to the mixture at the same temperature, 30 
% hydrogen peroxide aq. (5 drops) was added to the resulting mixture. The resulting mixture was stirred for 45 min 
under ice-cooling. The solvent was removed by concentrating in vacua The residue was dissolved in chloroform and 
the resulting mixture was washed with water, dried over magnesium sulfate, and concentrated in vacua The residue 
was dissolved in dichloromethane (15 ml). To the mixture were added triethylsilane (0.189 ml) and boron trifluoride 
etherate (0.165 ml) at -78 °C and the resulting mixture was stirred for 30 min at the same temperature. Triethylsilane 
(0.1 89 ml) and boron trifluoride etherate (0.1 65 ml) were added the reaction mixture again and the resulting mixture was 
stirred for 1 h at -78 °C. To the mixture was added sat sodium hydrogencarbonate aq. (2 ml) and the resulting mixture 
was poured into sat sodium hydrogencarbonate and chloroform. The aqueous layer was extracted with chloroform. The 
fused chloroform layer was dried over magnesium sulfate and concentrated in vacuo. The residue was subjected to sil- 
ica gel column chromatography to give 349 mg (72%) of the aimed compound (82). 

NMR (CDCI3) Sppm : 1.21 (2/5x3H, t J = 7.2 Hz) t 1 .23 (3/5 x 3H, t. J = 7.2 Hz). 1 .37 (3/5 x 9H, s). 1.42 (2/5 x 9H, 
S), 1.61-1.89 (2H), 2.28-2.46 (1H), 2.57-2.97 (3H), 3.40-3.57 (1H), 4.00-4.25 (3H), 7.17-7.45 (9H). 
IR v ^ (CHCI3) : 1690, 1739 cm 1 . 
HR-FAB-MS (M/z) : C25H32NO4 [M+H] + 



Calcd.: 


410.2331. 


Found: 


410.2341. 



(4) 82 -> 0-1 

[0351 ] The compound (0-1) was obtained in a manner similar to that described in the synthesis of the compound (A- 
67) from the compound (17) using the compound (82) as a starting material. 

NMR (CDCI3) 8 ppm : 1.62-1.85 (2H), 2.38 (2H, quint J = 7.2 Hz), 2.61-£80 (2H), 2.86 (1H, dd, J = 7.1, 10.7 Hz), 
3.25 (1H, dd. J a 7.1, 10.7 Hz), 3.43 (1H. ddd, J - 4.3, 9.5. 13.8 Hz), 3.67 (1H, ddd. J - 3.0. 4.8. 13.8 Hz), 4.33- 
4.47 (1H). 6.99-7.65 (17H), 7.73 (2H, dd. J = 5.4, 9.0 Hz). 7.85 (2H, d, J = 8.4 Hz), 8.25 (1H, t, J = 4.4 Hz), 8.85 
(1H,brs). 

IR v max (KBr) : 1750, 1708. 1659, 1616 cm' 1 . 



Elemental analysis (C43H34N3FSO5 •0.3H 2 O) 



Calcd.: 


C, 70.82; 


H, 4.78; 


N, 5.76; 


F,2.61; 


Found : 


C, 70.87; 


H, 4.93; 


N, 5.61; 


F.2.32; 



S, 4.40%. 
S. 4.33%. 
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Example 230 (Method 0-2) 
[0352] 




0-2 



(1) 16->83 

[0353] To a solution of the compound (16) (5 g) in tetrahydrofuran (60 ml) were added to triethylamine (3.69 ml) and 
so methanesufonyl chloride (1.89 ml) under ice-cooling and the resulting mixture was stirred for 30 min at the same tem- 
perature. The reaction mixture was filtered and the filtrate was concentrated in vacua The residue was subjected to sil- 
ica gel column chromatography to give 6.56 g ( 100%) of the mesyl derivative. This mesyl derivative (1 g) was dissolved 
in acetonitrile (6 ml). To this solution was added tetraethylammonium cyanate (94%, 1.03 g) and the resulting mixture 
was stirred for 4h at 65 9 C. The reaction mixture was allowed to cool and partitioned between water and ethyl acetate. 
35 The organic layer was washed with water and brine, dried over magnesium sulfate, and concentrated in vacuo. The res- 
idue was subjected to silica gel column chromatography to give 395 mg (50%) of the aimed compound (83). 

NMR (CDCI3) 8 ppm : 1.42 (5/9 x 9H, s), 1.47 (4/9 x 9H, s), 2.34 (4/9 x1H, dd,J = 3.3, 7.2 Hz), 2.38 (5/9 x 1H, dd, 
J = 3.3. 7.2 Hz), 2.40-2.61 (1 H), 3.17 -3.34 (1 H), 3.1 7-3.34 (1H), 3.57-3.79 (1H), 3.75 (3H, s), 3.83-3.98 (1H), 4.34- 
40 4.54 (1H). 

IR v „„„ (CHCI3) : 2250, 1747, 1699 cmT 1 . 

(2) 83->84 

45 [0354] To a solution of the compound (83) (250 mg) in tetrahydrofuran (5 ml) was added lithium borohydride (43 mg) 
at room temperature and the resulting mixture was stirred for 1 h. The reaction mixture was partitioned between water 
and ethyl acetate. The organic layer was washed with sat ammonium chloride aq. and brine, dried over magnesium 
sulfate, and concentrated in vacuo. The residue was dissolved in dichloromethan (5 ml). To this mixtur were added 

■muJmmU HGA Ma\ hwJ 4 LidiiLJiiMaJWiULU 'I /AAA \ JiL U! • U _J X_ J f-l_ n_ 
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(3)84->85 

[0355] The compound (85) was obtained in a manner similar to that described in the synthesis of the compound (44) 
in Example 161 using the compound (84) as a starting material. 

5 

NMR (CDCI3) 6 ppm : 0.04 (3H, s), 0.05 (3H, s), 0.89 (9H, s). 1.46 (9H, s), 2.10-2.28 (2H), 3.05 -3.32 (1H), 3.43- 
4.04 (5H), 9.65 (1 H, d, J = 2.1 Hz). 
IR v ^ (CHCy : 1727. 1685 cm' 1 . 

10 (4)85->86 

[0356] To a solution of the compound (85) (350 mg) in tetrahydrofuran (5 ml) was added sodium borohydride (58 mg) 
under ice-cooling and the resulting mixture was stirred for 30 min. The reaction mixture was partitioned between water 
and ethyl acetate. The organic layer was washed with sat. ammonium chloride aq. and brine, dried over magnesium 
is sulfate, and concentrated in vacuo. The residue was subjected to silica gel column chromatography to give 323 mg 
(92%) of the aimed compound (86). 

NMR (CDCI3) 6 ppm : 0.04 (3H, s), 0.05 (3H. s), 0.89 (9H. s). 1.46 (9H. s). 1.55-1.85 (1H). 1.98-2.20 (1H). 2.42- 
2.67 (1H), 3.04-3.27 (1H), 3.39 -3.99 (6H). 
*> IR v max (CHCI3) : 3626. 1683 cm 1 . 

HR-FAB-MS (Mfc) : C 17 H 36 N0 4 Si [M+H] + 



25 



Calcd. : 


346.2413. 


Found 


: 346.2411. 



(5)86->87 

30 [0357] The compound (87) was obtained in a manner similar to that described in the synthesis of the compound (17) 
in Example 67 using the compound (86) as a starting material. 

NMR(CDa3)5ppm:0.02(6H.s). 0.87 (9H.s). 1.45 (9H.s). 1.60-1.81 (1H). 1.97-2.15 (1H). 2.63-2.86 (1H). 3.03- 
3.25 (1 H), 3.35 -4.00 (6H). 6.95 (1 H, d. J = 8.1 Hz). 7.04 (1 H. dt. J = 0.9, 7.5 Hz). 7.24-7.44 (5H). 7.51 (2H, dd. J = 
35 1.4.8.3 Hz). 

IRv max (CHCl3) :1684 cm" 1 . 
HR-FAB-MS (Mfc) : CsgH^NC^S [M+H] + 



40 



Calcd.: 


498.3040. 


Found : 


498.3032. 



(6)87 ->88 

45 

[0358] To a solution of the compound (87) (300 mg) in tetrahydrofuran (5 ml) was added tetra-n-butylammonium flu- 
oride (1M solution in tetrahydrofuran, 0.90 ml) under ice-cooling and the resulting mixture was stirred for 30 min, 
allowed to warm to room temperatue and stirred for 30 min. The reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was washed with brine, dried over magnesium sulfate, and concentrated in vacuo. The 
so obtained crude alcohol derivative was treated in a manner similar to that described in the synthesis of the conpound 
(5) in Example 1 to give 223 mg (91%) of the aimed compound (88). 

NMR (CDCI3) 6 ppm : 1 .46 (9H. s), 1 .60-1 .98 (2H), 2.58 (1 H. m), 2.95-4.06 (7H), 6.95 (1 H, d, J = 8.4 Hz). 7.05 (1 H. 
eft, J = 1.2, 7.5 Hz), 7.24-7.54 (7H). 
55 IR v ^ (CHCI3) : 2104. 1685 cm' 1 . 

HR-FAB-MS (M/z) : C^H^NO^ [M+H] + 
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Calod.: 


409.2239. 


Found: 


4092245. 



(7) 88 •> 0-2 



jo 67) from the compound (1 9) in Example 67 using the compound (88) as a starting material. 

NMR (CDCy 5 ppm : 1.89-2.18 (2H). 2.62-2.80 (1H), 329 (1H, dd, J = 5.1, 11.0 Hz), 3.42 (1H, dd, J * 12, 11.0 
Hz), 3.544.06 (4H), 4.574.72 (1H), 6.92-7.60 (17H), 7.68 (1H, s), 7.69 (2H, dd, J * 5.4, 9.0 Hz), 7.87 (2H, d, J = 
8.4 Hz), 8.29 (1 H, t, J = 4.8 Hz), 9.65 (1 H. br s). 
J5 IRv^KBr) : 1749, 1708, 1657 cm' 1 . 
HR-FAB-MS (Mfc) : C43H35N3FSO6 [M+Hf 



20 



Calod.: 


740.2230. 


Found: 


7402213. 



25 



30 



Elemental analysis (C43H 3 4N 3 FS0 6 • O.6H2O) 



Calcd. : 
Found: 



C, 69.81; 


H, 4.73; 


N, 5.60; 


F. 2.53; 


C, 70.09: 


H. 4.78; 


N, 5.82: 


F, 2.42; 



8,4.27%. 
S.3.94%, 



Example 239 (Method 03) 
[0360] 



35 



rP*R*Cr 
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35 



40 



silica gel column chromatography to give 367 mg (81%) of the aimed compound (89). 

NMR (CDCI3) 8 ppm : 0.05-0.07 (6H), 0.78-0.92 (9H), 1.45 (1/2 x 9H, s), 1.46 (1/2 x 9H, s), 1.68-2.20 (2H), 2.66- 
4.02 (6H), 5.33-5.49 (1/2 x 1H) f 5.94-6.07 (1/2 x 1H). 6.32 (1/2 x 1H, d, J = 11.0 Hz). 6.44 (1/2 x 1H. d. J = 11.0 
Hz), 7.24 -7.60 (9H). 
IRv max (CHCl3) :1683 cm* 1 . 
HR-FAB-MS (Mfc) : C3oH44N0 3 Si [M+H] + 



10 



Calcd. : 


494.3090. 


Found: 


494.3080. 



15 



20 



25 



30 



(2) 89 ->90 

[0362] To a solution of the compound (89) (300 mg) in ethyl acetate (1 5 ml) was added 5 % palladium-carbon (30 mg) 
and the resulting mixture was hydrogenated at 1 atm. The catalysts were filtered off and the filtrate was concentrated 
in vacuo to give 300 mg (100%) of the compound (90). 

NMR (CDCI3) 5 ppm : 0.01 (6H, s). 0.86 (1/2 x 9H, s), 0.87 (1/2 x 9H, s). 1.20-1.66 (3H) t 1.44 (9H, s). 1.75-2.25 
(2H). 2.47-2.87 (3H), 3.20-3.93 (4H), 7.16-7.45 (9H). 
IRv max (CHCl3) :1682 cm' 1 . 

(3) 90 -> 0-3 

[0363] The compound (0-3) was obtained in a manner similar to that descrbed in the synthesis of the conpound (O 
2) from the conpound (87) in Example 230 using the compound (90) as a starting material. 

NMR (CDCI3) 6 ppm : 1.39-1.85 (2H), 2.08-Z25 (1 H), 2.42-2.69 (2H), 2.78 (1H, dd, J = 7.8, 10.8 Hz), 3.30 (1H, dd, 
J o 7.8, 10.8 Hz), 3.42-3.56 (1H), 3.61-3.75 (1H). 4.41-4.54 (1H), 7.01-7.65 (17H), 7.69 (1H, s). 7.76 (2H, dd. J - 
5.4, 9.0 Hz), 7.85 (2H, d, J = 8.4 Hz), 8.26 (1 H, t J = 4.5 Hz), 9.42(1 H, br s). 
IR v max (KBr) : 1750, 1708, 1659 cm* 1 . 
HR-FAB-MS (M/z) : C^NaFSOg [M+H] + 



Calcd.: 


738.2438. 


Found 


: 738.2430. | 



45 



Elemental analysis (C^^gNaFSOs •0.3H 2 O) 



Calcd.: 
Found : 



C, 71.10; 


H, 4.96; 


N.5.65; 


F, 2.56; 


C. 71.19; 


H. 4.96; 


N.5.43; 


F. 2.47; 



S, 4.31%. 
S, 4.20%. 



so Example 232 - 236 

[0364] Using the stereoisomers of the compound (2) which were prepared in a manner similar to those described in 
JP 5-294970 (A1) and J. Org. Chem. 1981 , 46. 2954-2960. (J. K. Stille. et al.), the compound (Q-1) to (Q-5) were syn- 
thesized in a manner similar to that described in the above methods. The results were shown in Table 31 . 

55 
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Table 31 



5 



10 




Compound 
No. 


Z 


Configurat 
ion 


Wo 
(c=1.0,CHCU) 


NMR (CDCla) 
gppm 


Q-l 


S 


(2R.4R) 


+47.7* 
(t=22*C) 


3.65(lH,dAB,J=12.9Hz) 
3.70(1H,<Ub,J=12.9Hz) 
7.73 (1H, s) 


Q.2 


0 


(2R.4R) 


+29.6* 
. (t=23t) 


4.33(1H,<Ub,J=11.4Hz) 
4.42(lH,dAB,J=11.4Hz) 
7.67 (1H, s) 


Q-3 


0 


(2S,4S) 


•29.0' 
(t=23.5'0 


4.33(lH,dAB,J=11.4Hz) 
4.42(lH,dA8,J=11.4Hz) 
7.67 (1H,6) 


Q4 


s 


(2R.4S) 


+39.2* 
(t=2TC) 


3.65(lH,dAB,J=12.9Hz) 
3.68(lH,dAB.J=12.9Hz) 
7.90 (1H, 8) 


Q-5 


0 


(2R.4S) 


+98.6' 
(t=22*C) 


4.25(lH,dAB,J=11.4Hz) 
4.40(lH,dAB,J=11.4Hz) 
7.78 (1H, s) 



35 

Test example 1 cPL^ inhibitory activity 

[0365] The compounds of the present invention were tested tor the cPL^ inhibitory activity according to the method 
40 disclosed in R. M. Kramer, E. F. Roberts, J. Manetta, and J. E. Putnam, J. Biol. Ghent, 1991, 266, 5268-5272 as out- 
lined below. 

[0366] Using the 1iaalmitoyl-2-[ 14 C]-arachidonoyl-sn^lycero-3-phosphocholin as a substrate, liposomes (a sub- 
strate solution) containing the substrate of which concentration was 2.5 uM in the reaction mixture and sn-1 ,2-dioleoylg- 
lycerol of which concentration was 1 .25 \M in the reaction mixture at the molar ratio of 2 : 1 were prepared. Th reaction 
45 mixture includes 50 mM HEPES buffer (pH 7.5), 1 mM calcium chloride, 150 mM sodium chloride, 0.1 mg/ml bovine 
serum albumin, and 1.7 mM drthiothrertol. To the reaction mixture was added the compound of the present invention 
and the substrate solution. The reaction was allowed to start by adding an enzyme and continued for 15 min at 37 °C. 
The fatty acids released by the reaction were extracted by the method described in V. P. Dole, and H. Meinertz, J. Biol. 
Chem., 1960, 235, 2595-2599 and its radiation activity was measured on a liquid scintillation counter. Control was 
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Table 32 (continued) 





Compound No. 




Compound No 






A-2 


\Z 


A-34 


0.071 


5 


A-3 


1.4 


A-35 


0.040 




A-4 


0.30 


A-36 


0.048 




A-5 


0.58 


A-37 


0.073 


10 


A-6 


4.8 


A-38 


0.084 




A-7 


5.0 


A-39 


0.025 




A-8 


24 


A-40 


0.036 




A-9 


5.5 


A-41 


0.056 


15 


A-10 


35 


A-42 


0.14 




A-11 


0.86 


A-43 


0.052 




A-12 


3.1 


A-44 


0.057 


20 


A-13 




A-45 


0.074 | 




A-14 


0.37 


A-46 


0.15 j 




A-15 


- 


A-47 


0.056 


25 


A-16 


0.079 


A-48 


0.090 


A-17 


1.6 


A-49 


0.049 




A-18 


1.2 


A-50 


0.67 




A-19 


1.0 


A-51 


0.18 


30 


A-20 


0.30 


A-52 


0.053 




A-21 


0.43 


A-54 


0.14 




A-22 


0.30 


A-56 


2.5 


35 


A-23 


0.46 


A-58 


0.049 


A-24 


5.8 


A-59 


0.047 




A-25 


0.048 


A-60 


1.3 




A-26 


1.0 


A-62 


0.26 


40 


A-27 


0.43 


A-64 


2.2 




A-28 


0.28 


A-66 


0.21 




A-29 


0.086 


A-67 : 


0.069 


45 


A-30 


0.098 


A-69 


0.072 


A-31 


0.20 


A-70 


0.090 




A-32 


0.067 


A-71 


0.19 



50 



Table 33 



55 



Compound No. 


ICgoOiM) 


Compound No 


IC50 (MM) 


I A-73 


0.11 


A-114 


0.020 | 


A-75 


0.19 


A-115 


0.010 
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Table 33 (continued) 





Compound No. 


ICgodiM) 


Compound No. 


IC50 (MM) 




A-76 


0.072 


A-117 


0.015 


5 


A-77 


0.10 


A-118 


0.008 




A-79 


0.020 


A-119 


0.030 




A-81 


0.053 


A-120 


0.029 


10 


A-82 


0.050 


A-121 


0.065 




A-83 


0.053 


A-122 


0.035 




A-84 


0.033 


A-124 


0.024 




A-86 


0.028 


A-125 


0.0066 


15 


A-87 


0.18 


A-126 


0.0055 




A-89 


0.096 


A-128 


0.034 




A-91 


0.050 


A-129 


0.013 


oo 

sv 


A-92 


0.057 


A-130 


0.026 




A-94 


0.024 


A-132 


0.0032 




A-95 


0.076 


A-133 


0.0022 




A-97 


0.051 


A-135 


0.0079 


25 


A-98 


0.059 


A-136 


4.7 




A-99 


0.037 


A-137 


0.046 




A-101 


0.062 


A-139 


0.046 




A-102 


0.052 


A-140 


0.021 




A-103 


0.058 


A-141 


0.014 




A-104 


0.038 


B-1 


0.21 


35 


A-105 


0.15 


B-2 


0.084 


A-106 


0.20 


B-3 


0.42 




A-107 


0.041 


B-4 


0.13 




A-108 


0.044 


B-5 


0.44 


40 


A-109 


0.059 


B-6 


0.14 




A-110 


0.10 


B-7 


1.0 




A-111 


0.066 


B-8 


1.0 


45 


A-112 


0.065 


B-9 


14 


A-113 


0.12 


C-1 


0.35 


50 




Table 34 






Compound No. 


ICgoGiM) 


Compound No. 


IC50 (fiM) 




C-2 


1.1 


1-1 


0.10 


55 


E-1 


1.1 


I-2 


1.0 




E-2 


0.28 


I-3 


0.055 




E-3 


0.73 


M 


0.48 
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Table 34 (continued) 





Compound No. 


IC50 friM) 


Compound No. 


iCso(mM) 




E-4 


1.1 


I-5 


0.034 


5 


E-5 


0.75 


I -6 


0.071 




E-6 


1.5 


I-7 


0.039 




E-7 


1.6 


1^8 


0.033 


4/1 


E-8 


1.4 


1-9 


0.24 




E-9 


1.0 


MO 


0.76 




E-10 


0.79 


J-1 


0.084 




E-11 


0.32 


J-2 


0.023 


15 


E-12 


0.35 


J-3 


0.43 1 




E-13 


0.077 


J-4 


0.81 : 




E-14 


0.098 


J-5 


8.6 


20 


F-1 


15 


J-6 


13 




F-2 


4.7 


J-7 


0.50 




F-3 


0.42 


M-1 


1.5 | 


25 


F-4 


0.42 


M-2 


1.4 


F-5 


0.62 


M-3 


0.060 




G-1 


0.78 


M-4 


0.14 




G-2 


5.4 


M-5 


0.10 


30 


G-3 


3.3 


M-6 


0.14 




G-5 


1.6 


M-7 


0.27 




G-7 


2.8 


M-8 


0.060 


35 


G-8 


1.1 


M-9 


0.039 


G-9 


1.3 


M-10 


0.022 




G-10 


2.4 


M-11 


0.036 




G-11 


4.0 


M-1 2 


0.094 


40 


G-1 2 


2.8 


M-13 


0.013 




G-1 3 


5.6 


M-1 4 


0.027 




H-1 


10 


M-1 5 


0.15 


45 














Table 35 




50 


Compound No. 


ICso&iM) 


Compound Na 


ICsq (mM) 


M-16 


2.0 


N-5 


0.24 




M-17 


0.0041 


0-1 


0.20 




M-18 


0.079 


0-2 


0.058 


55 


M-19 


0.0031 


0-3 


0.055 




M-20 


0.0064 


Q-1 


2.51 




M-21 


0.0021 


Q-2 


1.81 
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Table 35 (continued) 



Compound No. 




Compound No. 


ICgo fciM) 


N-1 


0.14 


Q-3 


0.20 


N-2 


0.13 


Q-4 


1.85 


N-3 


0.059 | 


0-5 


1.92 


N-4 


0.069 







Test example 2 Inhibition of production of prostaglandin E 2 in human fibroblasts. 

[03671 In otder to examine the availability of the composition for inhibiting cytosolic phospholipase A, (cPLA,) on the 
c^aiecompounds of the present invention were tested for the effect on the production of prostaglandin E, by human 
^S^^tT^!^ ,L " 1 aocortin 9tothe method of d. M. Dayeretal (CACHECTIN/TUMOR NECRO- 
?I.™^ MULATES C0UM3B **SE AND PROSTAGLANDIN E 2 PRODUCTION BY HUMAN SYNOVIAL 
£±f Ti ERMAL F,BR0BLASTS = J - M - B. Beutler and A CerLi, J. EXP. Med.. 1985. 16^2163 2168) 
[036BJ As shown in Tables 36 to 38. the production of prostaglandin E 2 was significantly inhibited. 



Table 36 



Compound No. 


ICsot^iM) 


Compound No. 


IC50 (nM) 


A-1 


0.17 


A-38 


0.43 


A-2 


0.73 


A-39 


0.33 


A-3 


0.90 


A-40 


0.61 


A-4 


0.21 


A-41 


1.2 


A-5 


0.26 


A-43 


0.56 


A-6 


8.9 


A-44 


0.55 


A-10 


0.47 


A-45 


0.38 


A-11 


0.23 


A-48 


0.62 


A-12 


0.10 


A-49 


0.12 


A-13 




A-52 


0.62 


A-14 


0.33 


A-58 


1.6 


A-15 




A-59 


0.94 


A-16 


0.26 


A-60 


1.3 


A-1 7 


0.70 


A-61 


0.97 


A-18 


0.38 


A-62 


1.1 


A-1 9 


0.16 


A-63 


0.90 


A-20 


0.35 


A-67 


0.39 


A-21 


0.23 


A-69 


0.19 


A-22 


0.18 


A-70 


0.19 


A-23 


1.2 


A-71 


0.31 


A-25 


0.80 


A-73 


0.10 


A-26 


0.17 


A-75 


2.2 


A-27 


1.2 


A-76 


0.52 


A-28 


1.4 


A-77 


0.35 
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Table 36 (continued) 



5 



Compound No. 


ICsoOlM) 


Compound No 


IC50(MM) 


A-29 


22 


A-79 


0.31 


A-30 


0.46 


A-81 


0.35 


A-32 


0.57 


A-82 


0.045 


A-33 


0.46 


A-83 


0.23 


A-34 


0.48 


A-84 


0.25 


A-35 


0.18 


A-86 


0.093 


A-36 


0.18 


A-87 


0.33 


A-37 


0.28 


A-89 


0.49 



Table 37 



30 



35 



45 



55 



Compound No. 


IC50O1M) 


Compound No 


IC50 (pM) 


A-91 


0.94 


B-4 


5.6 


A-94 


1.4 


B-5 


7.4 


A-95 


0.39 


B-6 


7.1 


A-97 


0.64 


B-7 


8.1 


A-98 


0.44 


B-8 


2.7 


A-100 


0.32 


C-1 


2.3 


A-101 


0.35 


C-2 


2.2 


A-102 


0.33 


E-1 


2.2 


A- 103 


0.59 


E-2 


I 11 


A- 104 


1.3 


E-3 


6.0 


A-107 


1.1 


E-4 


1.2 


A-108 


0.47 


E-5 


3.5 


A-109 


1.2 


E-9 


6.5 


A-111 


0.47 


E-12 


5.7 


A-112 


1.7 


E-14 


5.6 


A-115 


4.6 


F-3 


3.0 


A-117 


0.20 


F-4 


2.8 


A-118 


2.2 


F-5 


1.9 


A-119 


2.8 


G-1 


0.98 


A-120 


0.74 


1-1 


0.26 


A-122 


1.4 


I-2 


0.66 


A-127 


0.29 


I-3 


0.98 


A-128 


0.44 


M 


1.3 


A-129 


1.2 


I-5 


0.49 


A-130 


0.49 


I-6 


0.26 | 
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Table 37 (continued) 



5 



10 



Compound No. 




Compound No. 


ICso(^M) 


A-132 


0.27 


I-7 


0.69 


A-133 


0.24 


I-8 


1.0 


A-135 


0.49 


I-9 


1.8 


A-137 


0.84 


1-10 


0.32 


B-1 


12 


J-1 


0.12 


B-2 


4.0 


J-2 


0.96 


B-3 


3.9 


J-3 


5.7 



15 



Table 38 



20 



Compound No. 


ICsotuM) 


Compound No. 


ICsotuM) 


J-4 


5.2 


M-18 


8.8 


J-7 


6.2 


M-21 


0.31 


M-3 


3.1 


N-1 


0.76 


M-5 


3.0 


N-2 


1.8 


M-6 


1.5 


N-3 


1.0 


M-7 


1.5 


0-1 


0.76 


M-8 


0.80 


0-2 


0.23 


M-9 


3.6 


0-3 


1.1 


M-10 


0.27 


Q-1 


1.2 


M-11 


0.97 


Q-2 


1.4 


M-12 


0.23 


Q-3 


0.49 


M-14 


1.4 


Q-4 


0.95 


M-17 


1.0 


Q-5 [ 


1.3 



40 

Formulation example 
Formulation example 1 
45 [0369] Granules are prepared using the following ingredients. 



Ingredients 


The compound represented by the formula (I) 


10 mg 




Lactose 


700 mg 




Cornstarch 


274 mg 




HPC-L 


16 mg 






1000 mg 



[0370] The compound represented by the formula (I) and lactose were made pass through a 60 mesh sieve. Corn 
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starch was made pass through a 120 mesh sieva They were mixed by a twin shell blender. An aqueous solution of 
HPC-L (low mucosrty hydroxypropylcellulose) was added to the mixture and the resulting mixture was kneaded, granu- 
lated (by the extrusion with pore size 0.5 to 1 mm mesh), and dried. The dried granules thus obtained were sieved by 
a swing sieve (12/60 mesh) to yield the granules. 

Formulation 2 

[0371 ] Powders for filling capsules are prepared using the following ingredients. 



10 



15 



20 



25 



Ingredients 


The compound represented by the formula (I) 


10 mg 




Lactose 


79 mg 




Cornstarch 


10 mg 




Magnesium stearate 


1 mg 






100 mg 



[0372] The compound represented by the formula (D and lactose were made pass through a 60 mesh sieva Corn 
starch was made pass through a 120 mesh sieve. These ingredients and magnesium stearate were mixed by a twin 
shell blender. 100 mg of the 10-fold trituration was filled into a No. 5 hard gelatin capsule. 

Formulation 3 

[0373] Granules for filling capsules are prepared using the following ingredients. 



30 



Ingredients 


The compound represented by the formula (I) 


15 mg 




Lactose 


90 mg 




Com starch 


42 mg 




HPC-L 


3 mg 






150 mg 



40 [0374] The compound represented by the formula (I) and lactose were made pass through a 60 mesh sieva Corn 
starch was made pass through a 120 mesh sieva After mixing them, an aqueous solution of HPC-L was added to the 
mixture and the resulting mixture was kneaded, granulated, and dried. After the dried granules were lubricated, 150 mg 
of that were filled into a Na 4 hard gelatin capsule. 

45 Formulation 4 



[0375] Tablets are prepared using the following ingredients. 



Ingredients 


The compound represented by the formula (I) 


10 mg 




Lactose 


90 mg 




Microcrystal cellulose 


30 mg 




CMC-Na 


15 mg 




Magnesium stearate 


5 mg 



126 



EP0976 748A1 

(continued) 



150 mg 



[0376] The compound represented by the formula (I), lactose, microcrystal cellulose, and CMC-Ma (carboxymethyl- 
celUose sodium salt) were made pass through a 60 mesh sieve and then mixed. The resulting mixture was mixed with 
magnesium stearate to obtain the mixed powder for the tablet formulation. The mixed powder was compressed to yield 
tablets of 150 mg. 



Industrial Applicability 

[0377J The compounds of the present invention have cytosolic phosphdipase ^ inhibitory activity. Therefore, it is 
consider that the compounds are useful for the prevention or treatment of the inflammatory diseases. 

Claims 



1 . A compound represented by the formula (I): 



B 



wherein R 1 is hydrogen atom, lower alkyl. optionally substituted aryl, aryl fused with a non-aromatic hydrocarbon 
ring or a non-aromatic heterocyclic ring, optionally substituted aralkyl. optionally substituted arylcarbonyl, or option- 
ally substituted heteroaryl; Z is -S-, -SO-, -0-, OCH 2 - t -CONH-, CONHCH^, -N(R 16 )- (wherein R 16 is hydrogen 
atom, alkyl, or aralkyl), or a bond; X 1 is -{CHgJq-CO- (wherein q is an integer of 0 to 3), -(CH^r-CO-NfR 17 )- 
(wherein R 17 is hydrogen atom or lower alkyl, and r is an integer of 0 to 3), -CHfeNSCV, -(CH^s-NfR^-CO- 
(wherein R 18 is hydrogen atom or lower alkyl, s is an integer of 0 to 3), -CH 2 NHCOCH 2 0-, -CH 2 N(R 1 *)COCH=CH- 
(wherein R 19 is hydrogen atom or lower alkyl), -CH 2 NHCS-, -C^O, -OChfe-, -CH 2 OCH r , -CH^NtR 20 )-^- 
(wherein R 20 is hydrogen atom, lower alkyl, or acyl), alkylene, alkenylene. or a bond; X 2 is optionally substituted 
arylene, optionally substituted heteroarylene, heterocydediyl, -C-C-, or a bond; X 3 is alkylene, alkenylene, or a 
bond; A, B, and E are each independently oxygen atom or sulfur atom; D is hydrogen atom or hydroxy lower alkyl; 
Y 1 is -{CH^mCO-, -(CH^mCONH-, -(CH^mCSNH-, -(ChymSO^, -(CH^mCOO-, - (CH^nNHCO-, - 
(CH^nNH^-, or a bond; m is an integer of 0 to 3; n is an integer of 1 to 3; Y 2 is a substituent represented by the 
formula: 




wherein R 2 and R 3 are both hydrogen atom or one is optionally substituted aryl, optionally substituted heteroaryl, 
or optionally substituted cycloalkyl. and the other is hydrogen atom or lower alkyl; R 4 , R 5 , G ring, J ring, and L ring 
are each independently optionally substituted aryl, optionally substituted heteroaryl, optionally substituted 
cycloalkyl, or cycloalkenyl; a broken line (-) represents the presence or absence of a bond; and p is an integer of 
0 to 2; a broken line (— ) represents the presence or absence of a bond; a wavy line (~) represents cis or trans con- 
figuration of D to E ; provided that X 1 is alkylene and X 2 and X 3 are both bonds when the carton atom attached to 
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pharmaceutical^ acceptable salt, r hydrate thereof. 

2. A compound represented by the formula (II): 

H 

X 1 -X 2 -xW 0 

wherein R 1 , Z, X 1 , X 2 X 3 , Y 1 , Y 2 , and B are as defined above, a wavy line represents cis or trans configuration of 
hydrogen atom to sulfur atom, provided that Y 1 is not a bond when X 1 is -Cr^O, its pharmaceutical^ acceptable 
salt or hydrate thereof. 

3. A compound represented by the formula (III): 



H 




wherein R 1 , Z, X 1 , X 2 , X 3 , Y 2 B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt or 
hydrate thereof. 

4. A compound represented by the formula (IV) : 



H 




B 



wherein R 1 . Z. X 1 . X 2 , X 3 , Y 2 B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt or 
hydrate thereof. 

5. A compound represented by the formula (V). 
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O^Y 2 

• NH 



B 

wherein R 1 . Z, R 18 , X 3 , Y 2 . B. and a wavy line are as defined above, its pharmaceutically acceptable salt or hydrate 
thereof. 

A compound represented by the formula (VI): 

A ? S Y NH 

(TV ■ 

wherein R 1 . 2. R 18 . X 3 , Y 2 , B. and a wavy line are as defined above, its pharmaceutically acceptable salt or hydrate 
thereof. 

A compound represented by the formula (VII): 






» „ <vn> 

B 

th2rt nR1 " Z ' Rl9 ' B ' anda wavylineareasdefined above, its pharmaceutically acceptable salt, or hydrate 
A compound represented by the formula (VIII): 
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(TV Y 

B 

10 

wherein R 1 , Z, Y 2 , B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt, or hydrate thereof. 

9. A compound represented by the formula (IX): 

o 

R<- z -<ys-<>Cf o 

B 

25 

wherein R 1 , Z, Y 2 , B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt, or hydrate thereof. 

10. A compound represented by the formula (X): 

30 u 

B (X) 



O^Y 2 H 

wherein R 1 , Z, Y 2 B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt or hydrate thereof. 
40 1 1 . A compound represented by the formula (XI) : 

0**V H 

50 wherein R 1 , Z, Y 2 , B, and a wavy line are as defined above, its pharmaceutical^ acceptable salt or hydrate thereof. 

12. The compound of any one of claims 1 to 3. wherein Z is -N(R 16 )-, its pharmaceutical^ acceptable salt, or hydrate 
thereof. 

55 1 3. The compound of any one of claims 5 to 7, wherein R 18 is hydrogen atoms and X 3 is a bond, its pharmaceutical^ 
acceptable salt, or hydrate thereof. 

14. The compound of any one of claims 1 to 13, wherein R 1 is optionally substituted aryl.aryl fused with a non-aromatic 
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salt, or hydrate thereof. 

15. The compound of any one of claims 1 to 14, wherein Y 2 is a substituent represented by the formula: 



5 



T 0 



JO 



5 



wherein R 5 is optionally substituted aryt, its pharmaceutically acceptable salt or hydrate thereof. 

15 

16. A compound represented by the formula (\): 



20 



25 T j 




wherein Z is -N(R 16 )-, Y 2 is optionally substituted aryl, and R 1 , X 1 , X 2 , X 3 , Y 1 , A, B, a wavy line, and a broken line 
are as defined above, its pharmaceutically acceptable salt, or hydrate thereof. 

30 

17. A pharmaceutical composition which contains a compound of any one of claims 1 to 15 as an active ingredient 

1& A composition for inhibiting phospholipase Aj which contains a compound of any one of claims 1 to 1 5 as an active 
ingredient 

35 

19. A composition for inhibiting the production of arachidonic acid which contains a compound of any one of claims 1 
to 15 as an active ingredient 

2ft A composition for inhibiting (he production of prostaglandin E 2 which contains a compound of any one of claims 1 
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